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Improved Thirty-inch Planer. 


The cut of planer which we show here- 
with represents the improved machine 
prought out by the Lodge & Davis Machine 
Tool Company, Cincinnati, Ohio. 

The bed, as will be seen, is deep and of 
rather unusual length in proportion to that 
of the table, so that the latter does not pro- 
ject excessively when planing at full length. 
The distance between the Vs is made sufli- 
cient to prevent tipping of the table when 
taking heavy cuts at extreme sides. 

The table is deep and rigid, with planed T- 
slots its entire length; holes are drilled and 
reamed from solid metal; holes are 
bored at end of table outside the pockets, 
for convenience in planing work of unusual 
length. The Vs have a broad bearing sur- 
face, and are constantly supplied with oil by 
improved lubricating devices. 

The uprights are heavy, and have a wide 
bearing on the bed, securing strong support. 
The cross rail is strengthened by two deep 
curved ribs on the back and is fastened 
to the upright by gibs. The elevating gears 
having a ratio of 2 to 1 enable the cross 
rail to be raised and lowered easily. The 
nead is furnished with power horizontal, 
vertical and angular feeds, having steel 
gears of large size, and may be operated 
from either end of cross rail. The operator 
is not obliged to reach the crank for operat- 
ing the down feed. 


also 


shifting device makes it 
ssible to return the table at a speed of 
r to one, the working, it is said, being 
Witl 


An improved 


it shock or jar, or disagreeable noise 
rom belts, one belt being removed from 
tight pulley before the other engages it. 
The dog can be lifted so the table may be 
run from under the tool to enable the opera- 
tor to examine his work; the point of con- 


t 


tact between shifter and dog is provided with 


steel rollers which prevents tendency to ex- 
cessive wear at this point. 

All driving shafts are made of crucible 
stee| and run in phosphor-bronze journals. 
Each shaft with all its appurtenances may 
be taken out intact, when for any reason it 
is necessary to take the planer apart. The 
| pulleys are also bushed with best 


ze 


The bull wheel is keyed to the shaft, and 
this in turn revolves in long bearings of 
large diameter, improving the facilities for 
lubrication and avoiding foreign accumula- 
tions which sometimes result in the sticking 
or cutting of this gear. All gears and racks 
are cut from the solid stock. The gears are 
interchangeable and can be replaced at short 
notice. 

All working parts are 
scraped and fitted, and each 
machine undergoes a thor- 
ough test and inspection 
before leaving the shops. 

Each planer is furnished 
with improved adjustable 
countershaft, having tight 
and loose pulleys 12” diam- 
eter for 34” belt, and should 


run 290 revolutions per 
minute. 

Planer to plane 8 feet 
long planes, 304’ wide; 


304” high; has a platen 9 
feet long with bed 124 feet 
long. 
Ee 

A Norwegian prepares a 
new kind of solder for 
aluminum by mixing cad- 
mium, zine and tin in the 
following _ proportions: 
Cadmium, 50 parts; zinc, 
20 parts, and tin, 30 parts. 





IMPROVED THIRTY-INCH 


The zine is first melted in a crucible, the 


cadmium is then added, and the tin is put 
The well heated and 
stirred to secure an intimate mixture, and is 
then allowed to 
duced is said to be applicable for soldering 
several different metals, but to be specially 
useful with aluminum, 


in last. mass is 


cool. The solder so pro- 


Ber —_—- 

The announcement was made a few weeks 
ago that Prof. Langley of the Smithsonian 
Institution had perfected what he believed 
to be a practicable flying machine. Nothing 
more than a working model has so far been 
constructed, however, this model not being 
There is 
considerable interest in hearing more of this 


large enough to carry passengers. 


machine. There is an opinion that a success- 
ful flying machine cannot be made. 


On the Cultivation of Inventive Capa- 
city by the Solution of Constructive 
Problems.* 


By LEICESTER ALLEN. 
I come now to a solution, which, in one 


of its features, is entirely unique, and where- 
by uniformity of rotation when the sliding 
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readily seen that, as the sliding head is 
moved forward, carrying the gear B with 
it, the roll F' will follow the slot and rotate 
the gear in a right-handed direction, and in 
direction on the return stroke. 
The gear Bis capable of about two-thirds 
of a revolution, if it is moved as far as the 
guide D will allow. To give the spindle a 
uniform motion, it will be necessary to make 
the slot in the guide Das nearly as_ possible 
a eycloidal curve.” 


a reverse 


Mr. Moyer also sends another solution, 
which is substantially the same as that given 
by Mr. Cowley, and presented in my pre- 
vious article. 

LT have the same doubt about the solution 
above given by Mr. Moyer as that expressed 

about the solution presented 


by Mr. Wright and Mr, 
KN ibitz. I think a strict 


analysis might determine a 
concealed bell-crank move- 
the 
other solutions, I will give 
it the benefit of the doubt. 
A solution presented by 
Mr. G. H. Casebolt, of Belle- 
ville, N. J., is illustrated in 
\ Figs. 15,16 and 17. I think 
I .have represented the de- 
vice so that it will be readily 


ment in it, but, as in 
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PLANER. 


stock moves uniformly can be secured with- 


out the use of a belt, which cannot be done 


with cither the solution given by Mr. 
Kibitz, the similar one of my own, or by 


Mr. Wright’s second solution. 

This interesting device is the contribution 
of Mr. E. A. Moyer, of Hartford, Conn., 
and is illustrated in Figs. 14 and 15 (page 2). 
I have to thank Mr. Moyer for his very 
pleasant letter, from which I quote the fol- 
lowing explanation of his device 

“In Fig. 1 the spindle A has fastened to 


it, by a set-screw, the pinion (, which 
meshes with the larger bevel gear B that 
is supported by the bracket #. The 


gear Bhas on its side the roll “on a stud, 
The roll slot in the 
guide D, which is stationary. It will 


runs in in the curved 
be 


* See issue of March 30 





comprehended, although the 
sketches sent were extreme- 


ly crude. In principle it is 


analogous to that shown by Mr. Soper, but 


is not so good, because giving fewer rota 
tions. The number of rotations will be 
found by dividing the distance through 


which the stock moves by the mean circum 
ference of the bevel wheel on the spindle, 
whereas in Mr. Soper’s solution there is a 
considerable multiplication of this motion, 
In the figures Ais a bracket with a cen 
tral bearing Bfor the journal of the fric- 
tion wheel (. The friction wheel O has a 
bevel on the margin of the front face to 
the small 


friction wheel ‘D on the shaft of the sponge 


correspond with the bevel on 
spindle. 
on the guide, as shown in 
16. This the 


the problem, but the number of turns that 


The perimeter of the wheel ( rolls 
Figs. 15 «and 
secures motion called for in 


can be attained in the spindle during the 









) 

~~? 
sliding of the stock in this way will be less 
than can be attained by the simple cord 


belt movement presented by Mr. Gribben 
and others. 

I yet have numerous solutions remaining 
unnoticed, and as it will be 
present them all in this article, 
clude it with a description of one forwarded 
by Mr. F. J. Curtis, of Pittsburgh, Pa, and 
a list of those who solutions 
substantially like 
serving for a future which 
differ from those already presented. In this 
article I will also announce a new problem. 

Mr. Curtis demonstrates that Connecticut 
is not the only State where ingenuity lies 


impossible to 
I shall con- 


have sent in 


those already given. re 


number some 


around loose. 

Figs. 18, 19 and 20 illustrate 
Fig. 18 is a partial side view, Fig. 19 an 
end view, and Fig. 20 a partial plan, the 
top piece of the sliding stock being removed 
the better to show underlying parts. 

A is a bow-shaped rock-bar pivoted in the 
middle to the middle of the lower part of 
the sliding stock. One arm of the rock bar 
is slotted, as shown at B, Figs. 19 and 20, 
and through this slot passes a stud ( that is 
the The upper 
rock-bar are connected 


this device. 


inserted in one of guides, 
extremities of the 
by cords with the spindle, as indicated in 
19 and 20. The sliding of the stock 
rock-bar A, its ex- 


Figs. 
oscillates the 
tremities to sweep through an are of 
by careful design- 


causing 
con 


siderable amplitude, and 


ing I think this could be made the best 
working device for the special purpose 
named that has yet been offered. Every- 


thing about it can be made light, and yet 


strong enough for durability, and it can be 
made to rotate the spindle at a desirable 


velocity. Instead of the slot and pin Band 


(1 should, however, prefer a stud-pin set 
in the guide, a pin rigidly inserted in the 
arm of the bent rock-bar, and a link or 
connecting rod fitted to the pins. <A pin, 
sliding in a slot, is apt to wear rapidly. 

Mr. O. E. Overpeck, of St. Louis; Mr. F. 
Van Fleet, of Williamsport, Pa.; Mr. Robert 
Clegg, of Providence, R. I.; and Mr. M. 
Jacker, of Chicago, Ill, have each solved 


the problem correctly, their solutions being 
substantially like that of the one 
presented by Mr. Gribben in the 
Feb. 23. 

Mr. Wf. 


Cal., correctly solved the problem, his solu 


second 
issue of 
Freeman, of San Francisco, 
tion being almost identical with that of the 
first one presented by Mr. Gribben; and a 
Mr. C. E. 
solution, 
different 
solution 


solution was sent in by 
Ill., in whose 


similar 

Sargent, of Chicago, 
there is a somewhat 

arrangement of idlers. A 

has also been received from Mr. J. K 

of Newark, N. J. 

substantially like that given by 


however, 
similar 
Lov on 


Solutions, 


Mr. Cowley in my previous article, have 
been furnished by Mr. Geo. W. Drake, of 
Cleveland, Ohio; Mr. Adam = Gerlock, of 
Philadelphia, Pa.; Mr. James ‘Tobin, of 
Brooklyn, N. Y.; Mr. Charles 5. Beach, of 
Bennington, Vt.; Mr. W. M. Iloerle, of 
Allegheny, Pa.; Mr. Henry F. Noyes, of 
Elgin, Ill.; Mr. A. 8S. Mallory, of Camden, 
N. J.; Mr. Wendell P. Tarbell, of Milford, 
N. H.; Mr. A. Grossman, of Brooklyn, N 
Y.; and Mr. C. E. Quimby, of ‘Tilton, N 
H. Slightly different arrangement of parts 
which do not affect the general principle 


solutions 
Meriden, 
that of 


are found in some of these 
Mr. James P. Hayes, of 
substantially 


has sent 


in a solution like Mr 


Graves, above given 
Mr. Drake, 


those who adopted the 


is included among 


aus Mr 


whose name 


same method 
Cowley, writes: 
‘The that 


ippeared in the AMERICAN MAcuinist have 


constructive problems have 


interested me much. I am clipping 
mut the solutions, and placing them in my 
‘Mechanical Move 
valuable addi 


add many 


very 


box of clippings entitled 
consider them a 
and trust I may 


ments,’ I 
tion to my stock, 
more to it.” 

Mr. Quimby, named 
whose Mr 
his letter to the editor inclosing his solution, 


also among those 


solutions resemble Cowley’s, in 


also writes 
‘*T want to thank you 


and Mr 


Allen for 


AMERICAN 


and I ean truly say that I 
any series 


this department, 
am more interested in it than in 


of articles published in the six years that I 


have had the paper. Hence. although I am 
but one, I wish to show that I appreciate 


the opportunity by attempts at solutions.” 
Such words of as these, 
which are but samples of a great many, are 
very pleasant to receive. 
I herewith 
which I confidently expect will bring out 
one or more mechanical movements fully as 


encouragement 


announce another problem, 


given in response to the 
first sight, 
this 
assure any who 
entertain any such doubt, that I shall give 
out no problems of which I have not proved 
the possibility of solution, by first solving 


unique as those 
triangular motion problem. At 
I think will be apt to 


problem as impossible. I 


many regard 


them myself. 
PROBLEM. 

In Fig. 21, two disks, A and J?, are 
keyed to the ends of two parallel shafts 
fitted to turn in fixed bearings. A required 
to drive B by mechanism subject to the 
following restrictions : 

1. If any point, as a, be taken in 
given distance from its axis of rotation, any 
taken in B, at the same distance 
must have, at any 
that a 


A,ata 


point, as d, 
from its axis of rotation, 
time, the same velocity of rotation 


has, or, as books on mechanics would put 
it, the velocity ratio of these points must 
be 1. 


This is now done in coupled driving 


—_. =) _——e—< B 


N {ij i —@2 he 





Fig.14 
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Wheels of locomotives by two cranks (or 


their equivalents) on each shaft, the cranks 
being set at an angle with each other—usu- 
ally 


but it must be 


aright angle—and two coupling rods, 


understood that such a device 


is regidly excluded in thé solution of this 
proble m. 
3. Belts of any kind, toothed gearing, 


friction wheels, or sprockets are excluded. 

1, The the 
be continuous and in the 
that of the 


tinues to 


motion of driven wheels must 


same direction as 
so long as the driver con 
that The 
direction of rotation is not required to be re 


driver, 


move in direction. 


versible, but if it cam be made so it will be 
a desirable feature in such a movement 

>. There must be no dead point in the 
driven wheel; when the driver starts to 
rotate, the driven wheel must start also, no 
matter What position any point in it may 
occupy relative to the line of centers WY. 


6. The motion desired is extremely slow 


one rotation of the driven wheel in 80 
minutes—and as the wheels are only one 
inch in diameter, and the distance between 


the mechanism 


llowever, 


their centers is 14 inches, 


may be extremely light as there 
may be cases wherein a movement 
of this kind might be I will add 
that the problem practically admits a solu 
higher 


stronger 
desirable, 
tion for much larger wheels and 
velocities, 


The 
belting of 


that no toothed wheels, 


friction wheels 


restriction 


any sort, or are 
relates to the immediate connection 


wheel A 


allowable, 


hetiween the driving and the driven 





MACHINIST 


wheel B. The driving wheel may itself be 
driven by any means desired. 

While solutions employing mechanism not 
carried by either the wheel A or B, or both 
of them, or by their shafts, will not be re- 
jected, if they do not overstep other restric- 
tions, I will say that those solutions will 
be considered best that devices 
attached to and connecting the two wheels. 
The problem admits of a very neat solution 
in this way, and I hope this method will be 
perceived by many who will take the prob- 
consideration. Should this be 
doubted, I will submit to the editor of the 
AMERICAN MACHINIST my own solution in 
advance of any that may be forwarded to 
me, leaving say whether I am in 
error or not. 


use only 


lem into 


him to 


oe 
A Denial. 


The fact that there has been a good deal 
published in regard to extortions which it 
has been intimated would be practiced at 
the World’s Fair, has induced President 
Higinbotham to write the following, which 
we take from the Chicago Tribune. The 
Tribune says: 

President Higinbotham, of the World’s 
Fair, took up his pen yesterday and attached 
his signature to an oficial statement which 
will set the public right on eight important 
points in regard to the Exposition manage- 
ment. For several weeks misleading stories 
have appeared in the public prints. The 
burden of them has been that wherever a 


. 
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visitor to the Fair would turn he would be 


obliged to pay a fee. It has even been 
stated that nothing could be enjoyed at 
Jackson Park without cost except air. In 
view of the general publicity and wide mis- 
apprehension of the facts, President Higin- 
botham yesterday issued the following: 

Worwpb’s COLUMBIAN ExXpostTrion, CuHt- 
cAGO, March 30, 1893.—To the Public: Be- 
cause of many misrepresentations and mis- 
statements relative to Exposition manage- 
ment and affairs being in circulation through 
the press and otherwise, both in this country 
and abroad, and in reply to many letters of 
inquiry or complaint touching the same 
matters, it seems advisable that some offi- 
cial statement regarding them should be 
made to the public. Therefore I respect- 
fully ask that the widest publicity be given 
to the following facts: 

1. The Exposition will be opened in readi- 
ness for visitors May 1. 

2. An abundance of drinking water, the 
best supplied to any great city in the world, 


will be provided free to all. The report that 
a charge would be made for drinking water 
probably arose from the fact that hygeia 
water can also be had by those who may 


desire it at one cent a glass. 

3. Ample provisions for seating will be 
made without charge. 

4. About 1,500 toilet rooms 
will be located at convenient 
buildings and about the grounds, and they 
will be absolutely free to the public. This 
is as large a number in proportion to the es 
timated attendance as has ever been pro- 
vided in any exposition. In addition tothese 
there will also be nearly an equal number of 
lavatories and toilet rooms of a costly and 
handsome character as exhibits, for the use 
of which a charge of five cents will be made. 

5. The admission fee of 50 cents will en- 
title the visitor to and enter all the Ex 
position buildings, inspect the exhibits, and, 


and closets 
points in the 


see 
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in short, to see everything within the Ex 
sition grounds, except the Esquimau ‘ 
lage and the reproduction of the Color 
cliff dwellings. For these, as well as for ‘i 
special attractions on Midway Plaisanc: 
small fee will be charged. 

6. Imposition or extortion of any desc: 
tion will not be tolerated. 

Free medical and emergency hos} 
service is provided on the grounds by 
Exposition management. 

8. The Bureau of Public Comfort 
provide commodious free waiting rooms 
cluding spacious ladies’ parlor and t 
rooms in various parts of the grounds. 

H. N. Hiaginsornam, President 

Commenting on Mr. Higinbotham’s st 

ment the 7ribune says: 


President Higinbotham in his statem: nt 
might have been more specific on a num 
of facts. The drinking water which 
be supplied free is to be either filtered 
sterilized. The process of sterilization js 
accomplished by boiling the water. T)iis 
has been done for months at the grounds 
supply the laborers and others engaged at 
work there. Months ago the Exposition 
company made a contract for something | ess 
than 3,000 drinking fountains. These f 
tains have each four faucets, so that 12,00 
people may drink at the same time. Thicse 
fountains will be distributed all over 1x 
ground, and, as has been indicated, the 
water will be either filtered or sterilized. 
The Hygeia Company is merely a side iss. 
in dispensing water. It was permitted to 
build a great many booths about the groin 
simply for the accommodation of those 
wish to drink mineral spring water rather 
than that from Lake Michigan. 

The 1.500 free toilet rooms and closets 
will be immediately contiguous to thos« 
which a fee of five cents is charged. With 
the fee is included lavatory privileges. Both 
the free and the fee rooms will be first 
class, and the visitor may take his choic: 

Imposition or extortion is not practica)le, 
because every person having the right 
sell goods or meals is bound by the rul: 
the Exposition company. The concess 
aire who has the restaurants on the grou: 
is subject always to the supervision “of 
position officials. The prices charged 
food must be approved by the authorities 
and in this case the persons to fix the prices 
are the members of the Ways and M. ins 
Committee, which granted the concessi 
Before Mr. Higinbotham became presi 
of the Exposition he was the chairm 
this Ways and Means Committee. The: 
now, he approved all contracts, and what 
he says in his statement comes from a kno 
edge of the facts. 

FREE HOSPITALS. 

Free medical and emergency hospitals 
be provided in different portions of 
grounds. Great forethought is being ex 
cised in this particular, just as was the cas 
last October on dedication day. Then 
much expense, hospitals were provided fre: 
in several of the buildings for that da 
secure prompt attention in case of mis} 
to visitors. 

The Bureau of Public Comfort is a 
of the Exposition management. <A sp 
building for its use is now being constr 


7 


at the north end of the park. At the s 
end, in the big terminal station, wher 


the passengers Outside Chicago to the 
will land, the Bureau has been given a ¢ 
number of rooms in which will be furnis 
free uccommodations. At the 
corner of the park, in the Casino 
more room has been reserved for this same 
Bureau of Public Comfort. In eac! 
these buildings will be cheap lunch cou: 
checking-rooms, barber shops, 
tables where those who feel so inclined : 
sit and eat the luncheon which they bri 
the park , 
Fifty cents—no more, 
the visitor to see every exhibit in 
Park, and if he bring a luncheon with 
he may get through without any addit 
expense. , 


southeast 
> 97,9 
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etc., 


will 


no less i en t 
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Messrs. A. W. Jacobi and G. V. C. \ 
land, of Newark, N. J., 
bought the machine 
by Mr, John Enright, at the corner of 
R. R. avenue and Hamilton street, Nev 
and will general jobbing 
contract machine shop. Mr. 
well-known and 
year or two in consulting practice in 
city and formerly chief draftsman :and eng! 
neer at the Hewes & Phillips Works, \ 
Mr. 
i machinist working on engine and s}\ 
tool work. 
one block to better quarters at N. J. R. kt 
avenue and East Mechanic 
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shop formerly ow 


run it as a 
Jacobi 


mechanic engineer, f 


ark, Vreeland’s experience has be 


street, somet 
and ther 
the young 


who are starting in business with it wi 


this month, is well equipped, 
every reason to believe that 


entirely successful 
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The New Boiler Shop of Wm. Cramp & 


Sons. 

We give with this illustrations of the new 
poiler shop recently constructed by Wm. 
Cramp & Sons’ Ship and Engine Building 
(o., Philadelphia, Pa. The shop was de- 
signed and built by the Berlin Iron Bridge 
Co., of East Berlin, Conn. It is 115 feet in 
width and 350 feet in length. The building 
is divided into two parts, and while it is 
known as a boiler shop, yet one-half of the 
building is a smith shop and the other half 
is a boiler shop. In the construction of 
murine boilers, as is well known, the diame- 
ter of the boiler is very large as compared 
with the ordinary stationary boiler, and it is 
necessary in order to move boilers length- 
ways of the shop over each other that the 
lift under the traveling crane shall be at 
least 40 feet. The height of the main por- 
tion of this boiler shop is 59 feet to the un- 
derside of the roof trusses, and 52 feet to the 
top of the traveling crane girder, giving a 
lift height of a little over 40 feet under the 
crane girder. The building is designed for 
two 50-ton cranes, with a travel the full 
length of the building, so that by uniting 
the two cranes a load of 100 tons can be 
moved in any partof the building. The 
smith shop is 60 feet in width, and 20 feet 
longer than the boiler shop. This is sup 
plied with a crane of 20 tons capacity, with 
a travel the full length of the building, so 
that material can be moved anywhere about 
the floor surface. 

The interior of the building is lighted 
from windows in the sides, as well as from 
alternate skylights in the ventilator, so that 
a well-diffused light is distributed through- 
out every part of the building. The win- 
dows in the side walls are well shown in the 
outside view of the building, they being 
placed as close together as practicable, and 
their size being as large as would be con- 
sistent in a construction of this kind. This 
avoids a weakness altogether too common in 
boiler and machine shops, viz., poor light 
from small windows injudiciously placed. 

The illustrations give so clear an idea of 
the entire construction of the building as to 
make a more detailed description unneces- 
sary. 

——— 


Performance of Injectors. 


Some time since we addressed the follow- 
ing note to manufacturers of injectors: 

GENTLEMEN: An inquiry has been ad- 
dressed to us, which we think is entitled to 
amore complete and authentic answer than 
we are able to give off-hand. We are, there- 
fore, addressing a duplicate copy of this 
letter to each manufacturer of injectors in 
the country, and will thank you to write us, 
with liberty to publish your reply, in 
answer to the following question: 

What has been the best performance of 
the injector in raising or lifting water to 
any height? That is, the greatest volume 
or weight of water raised, relative to height, 
with a given weight of evaporated water 
(steam). Also the pressure of steam and 
temperature of water before raising? 

Of course you will appreciate that what 
is wanted is a record of actual performance, 
With statement of where and when done, 
and under what circumstances. 

Yours truly, 

We have not received so much information 
on the subject as we had hoped for, but 
publish below such as we have received re- 
lating to the points about which we sought 
information: 

William Sellers & Co. 
Philadelphia, say: 

n answer to the inquiry contained in 
your letter of the 29th ulto., as to ‘‘ the 
best performance of an injector in raising 
or lifting water to any height, that is, the 
greatest volume or weight of water raised, 
relative to height, with a given weight of 
evaporated water (steam), also the pressure 
ofsteam and temperature of water before 
raising,” we would say that, in one of our 
tests made some two years since, the injector 
delivered 25.51 pounds of water into the 
boiler with one pound of steam; gauge 


(Incorporated), 
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pressure was 65 pounds, the water at 64 
temperature flowing to the injector under 
one foot head. 


Nathan Manufacturing New York, 
say: 

In reply to your inquiry of the 29th ulto., 
concerning the ‘‘ best performance of in- 
jectors in raising or lifting water to any 
height, that is, the greatest volume or 
weight of water raised, relative to height, 
with a given weight of evaporated water 
(steam), also the pressure of steam and tem- 
perature of water before raising,” we beg to 
state that injectors, asa rule, are not used 
for the purpose of raising water. The main 
purpose of an injector is that of an auto- 
matic boiler feeder (replacing the former 
boiler feeding pump). In the greater ma- 
jority of instances, the lifting required to be 
done by such boiler feeders is very moderate, 
and there has not been any occasion to make 
quantity tests at the greatest height to 
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of lifting or raising water, and of conveying 
it from one place to another. In these cases 
the consumption of steam—proportionate to 
the amount of water raised, lifted or con- 
veyed—is of quite some importance, since 
all the steam used is practically lost, being 
employed in producing a certain mechanical 
effect only. The unavoidable raising of the 
temperature of the feed water in the case of 
an ejector is incidental, and, in the majority 
of cases, not even desired, so that, as a rule, 
it cannot be considered a useful result. 





J. E. Lonergan, Philadelphia, says: 


Your letter of December 29th, 1892, re- 
lating to injectors, was received in due time. 

It became mixed with other papers, and 
was set aside and overlooked till now. How- 
ever, you have lost nothing, as the writer’s 
efforts in the manufacture of injectors have 
not been directed to securing excessive high 
lifts of water, but a medium lift, say 12 or 
15 feet, anda strong forcing power, there 
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which an injector could be relied upon to 
raise feed water. The steam consumption, 
also, of an injector asa boiler feeder is of 
very slight importance, because the main 
advantage of injectors over feed pumps is 
not the mechanical power developed, but 
the caloric effect, which is the principal con- 
sideration of an injector intended to keep 
the boiler supplied with water at a high de- 
gree of temperature, which is of the utmost 
beneficial effect on boiler space and tubes. 
The amount of steam used by an injector is, 
therefore, of very slight importance, be- 
cause this apparatus practically loses no 
heat, but returns the steam needed for its 
working to the boiler in the shape of hot 
feed water, which, in its turn, makes just 
so much less demand upon the fire to bring 


it up to the point of steam generation. For 
this reason evaporating tests have never 


been called for, and would only have the re- 
motest scientific and theoretical value. 

From the tenor of the inquiry, we are 
rather inclined to believe that it may perhaps 
be the performance of an ejector which is 
desired to be known rather than that of an 
injector. Ejectors are used for the purpose 
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being the greatest demand for this class of 
instrument. 

I have been content, therefore, to confine 
my experiments to this class of instrument. 


Schaffer & Budenberg, New York, say : 


Referring to yourinquiry of December 29, 
1892, we now give you as promised some 
data regarding our peerless automatic re- 
starting injector. From tests made at our 
works at Magdeburg, Buckau, Germany, 
our injectors will lift by suction water hav- 
ing temperatures of 140 degrees Fah. if the 
boiler pressure is between 30 and 60 pounds 
per square inch; 1386 to 133 degrees Fah. if 
the boiler pressure is between 60 and 90 
pounds per square inch; 122 to 118 degrees 
Fah. if the boiler pressure is between 90 
and 120 pounds per square inch; 113 to 107 
degrees Fah. if the boiler pressure is between 
120 and 150 pounds per square inch; 107 to 
104 degrees Fah. if the boiler pressure is be- 
tween 150 and 180 pounds per square inch; 
104 to 100 degrees Fah. if the boiler pressure 
is between 180 and 195 pounds per square 
inch; 100 to 95 degrees Fah. if the boiler 


3 


pressure is between 195 and 225 pounds per 
square inch; and they do not stop working 
evenif with a pressure of 80 pounds the 
water supply is throttled. With low press- 
ures the capacity is comparatively greater 
than with high ones. -. 

If the water is not too warm, say not ex- 
ceeding 86 degrees Fah., the injector will 
force against a pressure up to 75 pounds 
higher than that of its working steam. With 
water of higher temperatures the difference 
must not be so great. 

To force one gallon of water into the boil- 
er requires from 0.4 to 0.8 pounds of steam. 

The lower the pressure is against which 
the injector is required to work the less will 
be the quantity of steam used; however, such 
decrease does not take place quite in the 
same proportion. 


The Hancock Inspirator Co., Boston, say: 

Replying to your favor of the 29th of De- 
cember relative to the duty of an injector or 
inspirator, we take pleasure in giving you 
the following data taken from quite an ex- 
tended series of experiments made in our 
laboratory by and under the diréction of 
the Massachusetts Institute of Technology in 
1886. ; 

We have selected from this data the fol- 
lowing table which we think will give you 
the information*desired: 
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In June, 1879, R. H. Buell made the fol- 
lowing experiment with a No. 20 Hancock 
inspirator, With steam pressure of 63 
pounds he lifted water 27 feet, delivering 
water against pressure equal to steam, and 
the instrument continued to work until the 
pressure was 95 pounds. Then steam and 
water pressure were simultaneously reduced 
to 10 pounds, and then again increased to 70 
pounds, when the inspirator ceased to work, 
Temperature of supply water was 70 de- 
grees Fah. We have made no recent experi- 
ments in the line desired by you, but think 
we could show perhaps better duty than the 
above with our present improved apparatus. 

Belfield & Co., Philadelphia, say: 

Answering yours December 29th, we are 
unable to answer your inquiry intelligently. 
Our efforts have been directed in the injector 
line to perfecting a locomotive injector that 
would have great range of capacity; ee? Fe 
from the maximum quantity of water it 
would be capable of throwing to the mini- 
mum capacity, and also to get an injector that 
will not be liable to ‘‘break off.” 

As locomotive injectors are not required 
to lift over 5 feet, the question of lifting was 
of secondary consideration, Other makers 
have given the question of lifting consider- 
able attention, which is important in station- 
ary service. 

The Penberthy Injector Company, New 
Albany, Ind., send usa report made to them 
by J. F. Elson, from which we extract as 
follows : 


DATA AS SHOWN BY APPLIANCES USED, 


Pressure.... 


‘ 85 pounds. 
Temperature 


.-316.021 deg. 


Heat units 1178.326 
Latent heat...... : 801.286 
Weight cubic foot of steam. 010 
Volume : aa ; 5.05 
Temperature of feed water........ 160, deg. 
Saving in fuel, per cent..... vee eee 


This means over any appliances used for 
kindred purpose, and based on the actual 
heat units absorbed in injecting water into 
the boiler at above pressure. . . . 

The flow of steam through the injector at 
the pressure named shows the parts to be 
finely adapted to each other, obstructions, 
such as imperfectly working parts, undue 
friction and unequal expansion as reduced 
to the minimum: 


PROGSUPOs 0. 6ccs'es ....100 pounds, 


Size of pipe scahbar nan 44 inch. 
Weight of steam per M ...» 2.95 pounds, 
LOGE GF DICHRUIG. .66s cccccorcvscsecas 1 pound. 


. . . . 


The actual lift of this injector with dis 
tilled water is 24;3 feet, according to the 
demonstrations already made by others as 
well as myself. . . . 

You ask what is the actual eflicacy of this 
one based on this particular test. In answer 
will state a great many would state it very 
high, to attain which it would be necessary 
to sacrifice other characteristics, which, in 





















my opinion, should not be ignored in tests 
of this kind; hence I do not feel like report- 
ing over ninety-nine and twenty-two hun 
dredths (9922,), though as before stated, a 
better showing could be made if we cared 
to ignore some of the little things which go 
to make up a grand total 
ii 
A Plain Slide-valve Engine. 

ine, of which we give two views, 
is built by the Batavia Steam Pump and 
Engine Works, Batavia, N. Y. 
shown has a cylinder 64” diameter; stroke of 
These however, 


built in the same general style of larger 


This en 
The one 


piston 9 engines are, 
sizes. 

The bed-plate is a 
casting, making the engine self contained 


solid or continuous 


and easily set in place without special foun- 


dation. 


The cylinder is made extra thick and 
heavily counterbored for convenience of re 
boring two or three times if necessary. The 


bottom of the ports are lower than the bore 
of the cylinder, so that water is prevented 
from accumulating and causing injury. The 
cylinder cocks are so placed as to insure 
drainage of both cylinder and steam-chest. 
The valve, as the title states, isa plain slide. 

The guides are of the locomotive type, 
being fastened to the bed-plate with studs, 
and can, of course, be readily placed in line 
The long 


7’. in the engine shown 


when wear occurs. crosshead is 

and the pin is lo 
cated in the The 
screwed into the crosshead and secured by a 


center. piston rod is 


jam nut. The arrangement of the connec 
tion from the eccentric to valve rod is clear- 
The rocker is 18 


ly shown. long and has a 


motion of 23” which does not throw the rods 
out of astraight line to an injurious extent. 

The crank wheel is 167 diameter, is coun 
terbalanced for smooth running at highspeed 
and to prevent vibration. The crank-pin is 
14’ diameter. The shaft is 24 
length of crank-wheel journal 6’, length of 
The balance wheel is 


diameter, 


fly-wheel journal 5 
30’ diameter with 8” face. 

The straps and stub ends of connecting 
rod are fitted with two gibs and a key, the 
builders considering this a preferable form 
of construction. 

pai ape el cee 
The Cost and the Value of Compressed 
Air. 


By Frank RICHARDS. 


Those of us who are not wise enough to 
consider well before buying it what a thing 
will be worth to us, are very apt to be look- 
ing it over anxiously after the purchase to 
see what sort of a bargain we have got. So, 
asin our last paper we got at the approxi 


mate power cost of a cubic foot of com- 
pressed air at a given pressure, we naturally 
now want to know what it is worth to us. 
Well, if we know what it costs, we know 
by that what itis worth. Not necessarily; 
and, in this case, decidedly not. For by that 
measure it Costs too much, and yet we 


ro on 


using it more and more. And our bargain 
is really worse than appears thus far; for if 
we take our compressed air and vo to use it 
as we use steam, or if we substitute itin a 
place where we have been using steam, we 
soon find that a cubie foot of air at a given 
pressure is not worth as much, in power, as 
a cubic foot of steam at the same pressure. 


The accompanying diagram, Fig. 1, shows 


how this can be so. Here we have one 
volume of steam and the same of air, both 
at 100 pounds gauge pressure, and each 


successively expanded through several vol 
umes until the pressure of each falls below 
atmosphere. It is readily seen that the two 
expansion lines are very different, and that 
the mean effective pressure of the steam is 
decidedly higher than that of the air. Thus 
one volume of steam at 100 pounds, repre 
sented by the length of the line A 1, reaches 
after 
times the 


atmospheric pressure expansion to 
about six and a half 


volume, while the same volume of air drops 


original 


to the same pressure after expansion toa little 
over four times its original volume. 
This diagram is equally applicable for any 


other initial pressure, below 100, by taking 
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as the measure of volume the length of a 
horizontal line drawn from the line A B to 
the expansion line at the given pressure, 
and taking each repetition of this length, 
horizontally, as representing an additional 
Thus at 60 pounds pressure one 
and 
would be represented by 38, 


| 


volume. 
volume of steam is represented by i4, 


two volumes 


2 2 1 


” Vig. 1 


Vig. 2 


line 
pressure 
pounds, which is 


and at the intersection of the vertical 
marked 3 we find that the steam 
has fallen to about 21 
nearly correct. We may take any section 
of this diagram as representing, theoreti- 
cally, an indicator card either for steam or 
air, but we cannot take both the steam and 
the air cards and compare them by placing 
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’ 
one upon the other, because the lengths 
the two cards will not coincide. 

Fig. 2 is a 
showing both steam and air expanded 
of the 
this case the air line is outside and ab 
the steam line, and, of 
«a higher 


theoretical card, scale 


atmosphere at the end stroke. 


course, represen!s 
mean effective, but it is at the 
expense of a much larger initial volu 
The mean effective for air filling 
cylinder at initial pressure of 100 fo 
sufficient portion of the stroke and then 
panding (without loss or gain of heat) 
that it reaches atmosphere at the end of the 
stroke will be 41.6 The m 
effective for steam the same cor 
tions will be 32.46. 


pounds, 
under 
The volume of air u 
will be .2353, while of ste 
will be .1471. The air to be of equal va 
with the steam should be: 
1471 ; .2853 : : 32.46 ; 51.9. 
Then, 41.6 : 51.9 : : 100 : 124.7, 

which gives the steam nearly 25 per c 
the advantage. 

I offer herewith a table showing the m 
effective 
steam and air at various points of cut off 


the volume 


and terminal pressures for both 
and for different gauge pressures from 5) to 
100, 


gauge 


All pressures given in the table «re 


pressures, except where they [ull 
below atmosphere, when the absolute press 
ures are given and printed in etalics. It is 
thought that in this way the table will be 
more serviceable to the general mecha 
than if the entire table were given in al 


lute pressures. 
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Point Mean Mean ‘Terminal! Termi 
of Steam Air Steam Air 
Cut-off. |Pressure. Pressure. Pressure.) Pressu 
£05 12,32 8.87 2.69 95 
re 14,39 10.8 3.41 7,31 
.10 5.44 1.2 5.63 2.54 
V4 & 95 4.51 r Pa oe 3.47 
15 10 18 7.62 8.65 4,49 
Ys 16 55 11.96 O97 ; 
20 17.9 13.84 ri.26 B 
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of Steam Air Steam Ail 
Cut-off. Pressure. Pressure. Pressure. Press 
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13 3.82 14,12 4.46 Fey 
10 11.73 6.19 7.36 3,32 
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Point Mean Mean Terminal) Terminal 
of Steam Air Steam Air 
Cut-off. Pressure.|Pressure, Pressure. Pressure. 
05 2.72 12,96 3.93 1.39 
Ys 6.04 738 4.98 1.92 
.10 14.87 8.68 8.22 .  @ | 
lg 20.01 13.51 10,42 5.08 
15 24 73 18.06 12 65 6.57 
aC $1.12 244 1.04 8.97 
CO} 33.08 26.6 32 9.85 
.25 40.29 33.89 6.78 13.49 
.80 46 55 40 61 11.43 2.44 
4 50 28 44.69 14.56 5 22 
35 52.03 46.04 16 14 6.66 
54.51 49.41 18.5 7.88 
40 | 56.83 52 05 20 88 11 14 
-45 61.0. 56 9 25.66 15 86 
50 64 72 61 18 30 48 20.81 
60 70.76 68.28 40.21 81.2% 
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% 73.68 71.99 4 74 38 68 
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8 77 $4 27.2 59.94 54.38 
% 79.17 78.92 67.43 63 81 
9 | 79.47 79.31 69.93 66.89 
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90. 
| 
Point Mean | Mean Terminal Terminal 
of Steam Air Steam Air 


Cut-off. | Pressure. Pressure. Pressure. Pressure. 


.05 1.59 14.33 4.34 1.54 
's 8 25 2.95 &.51 #2 12 
10 14.02 11.17 9.09 4.1 
lg 23.7 16.52 11.51 5.61 
1g 28 v2 21.55 13.98 7.26 
rs 35.97 28 55 2.73 9.92 
20 38 15 30.78 3 09 10.88 
25 46 11 39 64 9 07 14.91 
30 53.02 46.46 14 22 2 
lg 57.17 50.98 17.67 7 35 
35 59.08 53 13 19.42 8.95 
3g 61 &2 5H 2 22 038 11 39 
40 64.4 59.11 24.05 13.88 
45 69 05 64 45 29.95 19.11 
50 73.11 69.19 33.27 24.56 
60 79.67 77.05 16 U2 36.14 
bY 81.02 78.69 48 72 39.16 
24 83 01 S1.14 53 23 44 33 
a 84.42 &2.9 56 8&8 48 54 
75 | 86.19 85 12 62 34 55.02 
8 87.61 86.91 67 83 61 69 
% S9.08 | 8&8 81 76.1 72 

9 | 29.42 | 89.24 78.88 75.52 
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Point Mean Terminal 
of Steam Air Steam | Air 
Cut-off. |Pressure. Pressure. Pressure.| Pressure. 
.05 6 45 69 4.76 69 
Ys 10.24 4.11 6.08 2.32 
10 21.16 13.66 9.95 4.49 
\% 27.38 19.51 12.61 615 
15 33.1 25.03 31 795 
7 40.83 32 71 4.42 10,89 
20 43.21 35.14 5.79 11,92 
25 51.93 44 19 11 36 1.33 
30 bu 5 583.32 i. 6.11 
ly 64.02 57.26 20.78 9 48 
.30 66.14 4 59.62 22 69 11.23 
34 69.14 62.98 25.56 13 80 
40 71.96 66.16 28.43 16.64 
45 T7 05 72.02 34.23 22.36 
50 81.5 77.21 10 06 28 33 
60 88.69 85.82 51.83 41.01 
5g 90 15 87 61 54.79 44.32 
24 92 19 90 82 59.73 19.97 
7 93 89 92 22 63.72 54.59 
75 95.83 94 66 69 7 61.69 
8 97.38 96.61 95.72 68.99 
% 98 .99 98.7 $4 78 80 28 
9 99.36 99 17 87.82 | &7.82 
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Worm and Wheel. 

The accompanying engraving represents 
the new pattern worm and wheel made by 
the Albro-Clem Elevator Co., Philadelphia, 
Pa. These worms and wheels are made by 
a new patented process, of any pitch, and 
wheel from 20" to 8 feet diameter, in single, 
double or triple threads. 

It will be noticed that the of the 
worm is curved to fit the the 
wheel, and that the threads of the worm all 
point directly to the center of the worm 
wheel, 


face 
radius of 


This, it is said, gives about 75 per 


cent. more bearing surface than can be 
obtained with the ordinary worms and 
wheels, This should result in less friction, 


and call for less power to operate, and we 
believe this is found to be the case. These 
worms and wheels are 
poses required. 


made for any pur 
ae ees 

Gustavus C. Henning, consulting engineer, 
726 Temple Court, 5 Beekman street, New 
York, recently met with a serious loss by 
fire in his office. 
stroyed, and a large number of papers and 
dita, which it will be very difficult to re 


Valuable books were de- 


pluce. Mr. Hennine’s address will be the 
sume as heretofore. 
= les ae 
Mr. Edward Muller, designer of the 


Muller” lathe, has aecepted the superin 
tendency of the Lodge & Davis Machine 
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Tool Co., Cincinnati, O., taking the place 
formerly occupied by Mr. William Lodge 
with that company. 

————+> 


LETTERS FROM PRACTICAL MEN, 


Sensitiveness of Vision, 
Editor American Machinist : 

Seeing the article illustrating the ‘‘ Sensi- 
tiveness of Touch” of A. Webster, of the 
American Watch Tool Co., of Waltham, 
brings to mind his ability to discover errors 
in levels. 

In the summer of 188— Mr. Webster was 
employed by the Waterbury Watch Co., of 
Waterbury, Conn., to 
design a watch fac- 
tory building, super- 
intend its erection, 
and equip it to manu- 
facture 1,000 watches 
per day. I was in 
charge of the 
chine shop, and had 


mia- 


just completed level 
ing up the four lines 
of shafting in a room 
140 feet 


long, when 


ge 
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evident to you both that I saw something 
wrong, or I should not have come back to 
this door the second time, and made those 
pertinent inquiries, and the statement that 
‘something was out of true.’” 

I think his sense of level is equal to his 


sense of touch. JOHN STEELE. 





Theory of the Injector, 
Editor American Machinist : 

In your issue of March 2d, 1893, there is 
an article entitled ‘‘Waste Steam Injectors,” 
by W. H. Booth. In this article Mr. Booth 
attempts to explainthe theory of the injector 
results from two or three 


and deduces 


formulas that 

















he assumes. 
Mr. Booth is 
partly 
and 
wrong in 


right 
partly 
his 
theory; his 
conclusions, 
however, are 
wholly wrong 
and mislead 
ing. 


Mr. Booth 
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Mr. Webster made one of his periodical visits 
of inspection, and entering the room with 
Mr. N. Weeden, the acting superintendent, 
he stopped at the door a moment and looked 
down the length of the factory (140 feet), knit 
his brows, and looked keenly at the line of 
but 
Ile then walked down 


shafting, made no comment upon it. 
about ten 
feet with Mr. Weeden, and stopped and 


asked Mr. Wecden to return to the entrance 


the room 


again, and while standing there looking at 
the shafting Icame up. After passing the 
compliments of the day, Mr. Webster asked 
me if the lines of shafting were level. I 
told him, *‘ Yes, I leveled them all myself.” 
Mr. Webster then said, ‘‘ The 
seems to be out of level, there is something 


north line 


out of true there somewhere.” I replied, 
‘*T know the shafting is level.” Mr. Web 
ster, after looking a little longer, said, 
‘Well, something is out of true.” I then 
told him that the shafting was level, but 
that the building on its north side was 
out of level in the 140 feet, and I said, ‘You 
could not see that amount.” Mr. Weeden 


joined in the conversation, and protested 
that it was impossible to see that amount of 
untruth. Mr 


Webster quietly remarked, 
I do not know that I can see it, but it is 


is totally wrong when he says the velocity 


of flow of the steam is given by the 
equation 

is 64.4(P 

d 


(where the letters have the values assigned 


p) M. 


to them by him). This formula applies on/y 
to liquids, and does not apply at all to gases 
or vapors, although when the difference in 
pressures Pand pis very small, asin the case 
of chimneys or ventilating shafts, it may be 
used without any appreciable error for gas 
es. Again, this formula or any similar one 
assumes that all the energy lost by the out 
flowing liquid or gas has been used to give 
velocity to the liquid or gas flowing out. 
Now all the energy the steam has it has 
in virtue of the heat in it, and when it is 
deprived of this heat in any way it cannot 
then do work. If, then, a pound of steam is- 
sues from the boiler, and all of the heat it 
taken from it 
do the 
force water into a boiler against pressure. 


contains is by condensing 


water, it cannot work necessary to 
That is self evident. 

If, then, Mr. Booth supplies to his injector 
7.6 pounds of cold water per pound of steam 
under the conditions stated by him, he will 
take all of the from the 


available energy 


5 


steam, and he could not do a 
foreing water into his boiler. 


bit of work 


The true theory of the injector is extreme- 
ly simple and easily understood, as it is sim- 
ply a question of the transfer and _ trans- 
formation of heat. Simple as it is, however, 
it is but little understood by writers, as few 
give correct equations for it. 

I shall not attempt to discuss the equa- 
tion of the action of the injector, but shall 
simply give it. 

Lets be the number of pounds of steam 
used. 

W the number of pounds of water lifted 
and forced into the boiler. 

h the heightin feet of a column of water, 
equivalent to the pressure in the 
boiler by the gauge. 

ho the height in feet the water is lifted to 

the injector. 

t, the temperature of the water before it 
enters the injector. 

t, the temperature of the 

leaving the injector. 

/7 the total above 32° F. in foot 
pounds ia one pound of steam in the 
boiler. 


water after 


heat 


/, the lost work in friction and the equiv- 
alent lost work due to radiation and 
lost heat. 

772 the mechanical equivalent of heat. 
Then 


s [H — 772 (tg —33)] = 773 Wilts —t,) + 
(W+aoht Whotl. 
If you assume 1 O; also h o O, and S 
1. Then 
H — 772 (tz — 32) = 772 W(t, —t,) + 


L) he 

These equations explain, when discussed, 
everything there is to explain in the work- 
ing of It would be rather out 
of place for me to discuss them in this let- 
ter, which probably 


an injector. 


is now lonver than it 


ought to be. J. H. Kingany. 


Creaking Fly-wheecls—Suction Pipes, 
Vachinist: 

In your issue of March 15th, ** X. Y.” has 
the 
wheels. 


Kditor American 
an article on interesting subject of 
creaking thy In his case it appears 
to be a case of being loose on the shaft, 
although blocking the wheel as he describes 
it would indicate that it was fairly tight 
Creaking will be noticed many times in the 
wheel flanges where the arms are put in and 
held by bolts, and though the bolts are put 
in a driving fit and set up with tackle, on a 
heavy wheel there will be that disagreeable 
creaking. There isa chance for somebody 
to design a wheel that will entirely obviate 
this. , 

It is 
would be required to turn a wheel on a 
shaft, that had been forced on. 
a 15-foot 


diameter, 


a question as to how much power 


lL once saw 
gear put on a shaft of some 16” 
with a screw-forcing machine 
that would equal probably some 40 tons 
pressure, possibly more. It was supposed 
when the shaft was first entered that the fit 
was simply snug, so it could be turned, and 
no attention was paid to having the keyways 
come together, but when it was on, the gear 
could not be moved so as to put in the key, 
and it ran fora number of days without the 
key, transmitting over 300 horse-power. It 
finally let go, and there was no trouble to 
turn it after that. The key was put in, and 
never gave any trouble. 

A great many gears are put on with a 
loose fit, and hold all right with tapered 
keys. 

Gears, however, usually run out of truth 
that the amount that they are 
thrown out of a true circle by tapered keys 


so much 


is neither noticed nor commented upon, 
With a fly-wheel to throw it out of true, 
even that small amount is a different thing. 
When a wheel creaks, if it is in the seg- 
ments, the remedy for a short 


tighten the bi Its, 


time is to 
The cause is uncertain, 
For a loose fit on the shaft the only sure 
remedy is a new wheel center, or a new 
shaft, with the probability that a new shaft 


will be the cheapest remedy. 


Mr, Bullock’s remedy for air in suction 


pipe is novel and valuable. I note, how 


ever, that he dug up, or dug down to a bell 
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pipe and re-caulked it, a feat that has been 
duplicated in many experiences, but when a 
mill has been built over it, floors laid, and 
machinery set, it becomes a problem that 
requires an investigation of the finances of 
the establishment before it is undertaken. 

A bell pipe is easily and quickly laid, and 
the latitude one has for crookedness are all 
in its favor, but when we take into account 
the temptations to profanity and other un- 
seemly conduct, it weighs heavy on the 
other side. 

One firm had been troubled so much with 
aleaky suction pipe that they put in a sewer 
pipe from the river to a well in the yard 
near the pumps, so that the water would 
flow by gravity. 

The distance is towards 2,000 feet, and 
some of the depth is 15 feet. It has been a 
success from the start, and will amply repay 
them. 

Another measure that is resorted to at 
times is to put the pump at the source of 
supply, and force the water to the mill or 
point of distribution. W. E. CRANE. 


Vo 
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machines to such concerns as Brown & 
Sharpe, Yale & Towne Mfg. Co., and other 
large manufacturers, by sending them ma- 
chines for inspection. The majority of 
people took the ground that they had never 
used a tool of this character, and if both 
they and their father and their grandfather 
got along without it, they certainly could, 
and in order to get them to give the matter 
any consideration whatever, it became neces- 
sary to have the salesman take a practical 
working machine with him to demonstrate 
whatit woulddo. By this means we have been 
enabled to dispose of about seven thousand 
of them. They have not only gone into all 
parts of the United States, but also to 
Australia, South Africa, India, China, 
Japan and all parts of Europe. We found 
that even in the old manufacturing districts 
in the Old World, where they made ma- 
chinery before we began to use it, they had 
no tools for accomplishing the work that our 
trimmer performs, and the advent of our 
machine among them has created quite a 
sensation. 

Please accept our apology for burdening 
you with this lengthy communica- 
tion, but we felt as though we must 

_) give some explanation for our method 





/ 3s-VWW, 
(E™ 








of procedure, adopted on account of 
the necessity of the case, owing to 
our having entered an entirely new 
} and, heretofore, unworked field, in 





Pipe Wrench, 
Editor American Machinist : 

The pipe wrench of which I have given a 
sketch may be very useful to some of the 
boys who are in the habit of using such 
tools; they will find that it can be made 
very cheaply and easily by any machinist; 
the parts are very few and simple. 

The handle may be withdrawn when not 
in use, no spring to get oat of order, will re- 
lease from pipe or iron without spring; I 
have made this wrench and used it on pipes 
and round iron, also nuts, and it can be used 
on nuts for bolts where a monkey-wrench 
will fail. I find it is a very useful tool, and 
the idea is worth having for nothing. 

JEREMIAH DAVIES. 

Bluefield, W. Va. 











Strengthening a Shaft, 
Editor American Machinist: 

In your issue of March 16th, X. Y. de- 
scribes the method adopted of reinforcing 
the hub of a fly-wheel, evidently in the 
hope of avoiding an accident from a broken 
or weak shaft—the weight is stated as 
nearly 80,000 pounds (15 tons). I would 
suggest that that amount of metal distrib- 
uted, as shown in the accompanying sketch, 
would afford a great deal more assistance 
to the center of the shaft, and to the whole 
shaft considered as a beam, and could have 
been easily applied. 

I hope no one will understand me as fa- 
voring patching in such cases, in preference 
to finding the trouble and properly curing it, 
however difficult. FrEebD. W. SALMON, 





A New Way of Selling Machinery, 
Editor American Machinist: 

We have our attention called to an editorial 
in your issue of the 28d, regarding a new 
way of selling machinery. 

It is possible we should not have adopted 
this method if we could have sold our ma- 
chinery any other way. However, when 


the writer started to manufacture the trim- 
mer, in 1885, he found it almost impossible to 
convince people it was a tool that would 
He sold a few 


be any service to them. 


which we not only had to prove to 
our customer that we had a new article, but 
also that there was a demand for a_ tool of 
this kind in his own establishment which he 
had not before discovered. 
THe Fox MAcuINe CoMPANY, 
Per W. R. Fox, President. 


Equation to the Curve for Techs, 
Editor American Machinist : 

Hoping not to be considered an intruder, 
as 1am no technical graduate, I would like 
to say a few words in regard to the curve 
produced by Mr. Allen in the AMERICAN 
Macuinist of March 9. 

If the vertex of the curve be taken for 
the pole, and the fixed line on which the 
generating circle rolls be made the polar 
axis, and letting a represent the radius of 
generating circle, * radius vector, and 0 the 
variable angle, then the polar equation of 
this curve will be 7 = a (cosec. 0 —1) The 
equation r = } cosec, 0 + a will be recog- 
nized as the polar equation of the conchoid, 
when the fixed point or pivot is taken for 
the pole, and the polar axis parallel to the 
fixed line; a represents the constant portion 
of the revolving line, d the perpendicular 
distance from the pivot to the fixed line, 
and 7 and O polar co-ordinates. When a is 
numerically equal to }, and a negative, this 
equation becomes 7 = a (cosec. 0 — 1), which 
is the equation of Mr. Allen’s curve. From 
an inspection of the latter it also appears 
that the radius of the generating circle sus- 
tains the same relation to the radius vector 
and the locus of the center of generating 
circle, as a does to the radius vector and the 
fixed line in the conchoid referred to above. 

I therefore think that the curve shown by 
Mr. Allen is that branch of the conchoid 
which is generated when a is numerically 
equal to }, and a negative; although the 
former is produced from a different, and, as 
I believe also, new definition. If the straight 
lines drawn from vertex of curve to center 
of generating circle be produced indefinitely 
beyond the center, then their new intersec- 
tions with the circle will be points in that 
branch of the conchoid which is traced 
when a is numerically equal to ’ and both 
positive. HERMAN OBERG. 





Those Sibley College Forgings, 
Editor American Machinist: 

This is not a miracle. The same thing 
could be accomplished in any machine shop 
if they were working for the apprentice 
instead of the apprentice working for the 
shop. Given a known grade of crescent 
steel, a scale for tempering, and a young 
man with rather more interest in his busi- 
ness than the average apprentice has; di 
vide the instruction into 50 days or 25, ac- 
cording to the capacity and natural aptitude 
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of the pupil (the shapes are very simple), 

and it would be very strange if an instructor 

could not get them done in this time. 
Tuomas C. LACE. 


D 


Le Cc 
Another Solution of Cutting a Triangle. 
Editor American Machinist : 

Amongst the answers to correspondents in 
your issue of March 16th (No. 118) is a very 
interesting construction of the problem : 

To draw aline D E parallel to a side of a 
triangle A B C whose length wiil be equal to 
the sum of the segments B Dand C E. 

Your correspondent may like to see an- 
other solution. 

Let A B C be the given triangle. Bisect 
the angle B by the line B F; also bisect the 
angle C by the line ( F, intersecting the 
former at the point / Through #'draw D 
E parallelto BC. DE is the required line. 

Proof.—Since D # is parallel to B C, the 
alternate angles D F Band F B C are equal; 
but by construction the angle ? BC= DB 
F; ... the angle DF B=D BF. There- 
fore the triangle D B F is isosceles. There- 
fore DB = DF. 

Similarly we may show that the triangle 
E F Cis isosceles. Therefore H C= H F. 

Therefore D B+ EC=D F+EF= 
D E. Freveric R, HONry. 

New Haven. 

| We have received a similar solution from 
T. W. Marshall, Purdue University, Lafay- 
ette, Indiana.—Ep. | 
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Metal Slitting Saws. 
Editor American Machinist : 

I wonder how many readers of this paper 
know where to get or how to make a good 
metal slitting saw? There may be quite a 
number who can make them, but if there is 
one whoknows where to buy them, he knows 
a good deal more in that direction than I do. 
What I mean by a good saw is one that has 
some life to it, and that will not lose its 
clearance, stick in spline and break within 
ten minutes after starting in. To make 
them right is a very easy and simple matter 
when you are onto it. This article is, of 
course, intended for the benefit of those who 
are not, and there are many such. This 
method will apply only to saws .025 thick 
and less. I find a safe diameter for a saw 
.025 thickness is 13; .020, 12’; .015, 14”, 
and .010, 18’. These diameters can be ex- 
ceeded but it increases risk of breakage in 
use and warping in hardening, and should 
be done only when the character of work 
demands it. 

The making of the blanks are familiar 
processes to all mechanics, so needs no de- 
scription. The cutting of the teeth can 

tke Wheel 
Thumb Nut 


} Keyed Collar 


ing Collar 


f L 
1 
~ -— Spi 
ry or Washer 
‘ f Saw 
| 


Ratchet Wheel 
60 Teeth 


Cog 2h Diam. 
~ ae 
= 








Flat Plate 











be done on an arbor (’’ is an excellent size 
hole for saws mentioned) from 100 to 150 at 
once; 60 teeth is about the right number, 
and be sure the cutter used for milling teeth 
is rounded on extreme points of teeth so as 
to leave a small fillet at the bottom of each 
tooth, which fillet must always be preserved 
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in subsequent grindings, a fact for which 
you should be devoutly thankful, as any 
one knows who has ever tried to keepa 
sharp corner on an emery wheel. The fillet is 
to reduce breakage. 

Right here I would state that a saw is 
never much'good until it is ground, any mor 
than a cutter or any other tool. 

When the blanks are finished get an old 
surface plate or any big chunk of iron with 
& smooth true plane surface and lay it a: 
close to your fire as possible; then a good 
heavy smoothing iron, which is as good 
thing as I know of. Make the surface tru 
if it isn’t; then heat a slab of iron, lay o1 
your saws any where from one toa thousand 
or more, as fast as you need them; get 1 
helper to handle the flat iron. Succes 
now only depends upon the two people en 
gaged. A sudden transfer of heated saw t: 
cold plate and a quick pressure and twist of 
flat iron, and if you use good steel you wil 
have as pretty, true and hard a saw as you 
can saw with. Then polish one side sufi 
ciently to see color to draw down; polish 
convex side if there is one, and there som: 
times is; place on the flat circular disk 
shown in sketch, clamp firmly together, hol 
over a Bunsen burner and draw to a decide: 
straw, and remember that a saw will not d 
any more work when drawn to a purple or 
blue, like plenty of the saws of commerc: 
are, than any other metal cutting tool. A 
saw made in this manner does not need an 
clearance; it can be of the same thickness 
throughout and will work well. 

Another important thing is use them on 
true, hard arbor. Punch the blanks .004 
small, then ream to size ; run reamer in dri] 
press. Hold blanks in hands. To get ser 
vice from a saw every tooth must do its 
share of the work, and it cannot do this un 
less the arbor is true, fits the saws, the saws 
round, and the hole central. 

Tke arbor should have a keyseat in it ;', 
wide and ,'," deep to carry two hardened 
and ground collars, both keyed; or to make 
it clearer, a hole drilled through the side of 
each collar 4’ diameter, and a hardened pin 
with the end flatted to fit keyway and driven 
in collar neatly. The object of keys is to 
prevent stress on saw when working and 
tightening itself any tighter than when first 
puton, which it will do if it runs the right 
way. The saw can be tightened between the 
collars tight enough to do its maximum ot! 
work, and when this is exceeded it will slip 
between collars; otherwise it would break. 

The lower sketch is of a grinder, a ver) 
good and valuable tool if properly mad 

Without it or something similar good sairs 
and work is impossible. 
H. H. HarpincGe. 
Some Additions to a Testing Machine. 
Machinist : 

A year ago I made the following improve- 
ments in the Riehle torsional testing ma- 
chine in use at the Imperial Arsenal, St. 
Petersburg, Russia. 

The big and heavy clamp nuts of the ma 
chine which gave various inconveniences in 
use were removed and replaced by the con- 
trivance shown in the photograph. Two 
dogs u (page 7) are fastened to the test bar by 
screws }, whilst the bar is held in the clutches 
of the machine and prevented from turning 
by means of the screwse¢, Theoretically this 
arrangement is inferior to the nuts, but in 
practice it is better. The nuts are objection- 
able because one of them must hang on the 
test bar whilst the other is being adjusted, 
and thin bars suffer. Having no place for 
the fingers the clutches cannot be regulated; 
there is not sufficient room on short bars to 
place the two nuts preparatory to adjusting 
them. 

I have also constructed and applied to tl 
machine a cheap diagram apparatus for re- 
cording the strains and angles of torsion. 
For this purpose I took a mechanism d out 
of a carcel oil Jamp, and fixed it as shown on 
the annexed photograph. Its movement is 
fed by a weight hanging to a cord e which 
passes over the wheel v. The mechanisn 
is set in motion when its governor / is 
leased from the restraint of a small brass 
plate g which is screwed to the graduated 
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lever of the machine. The sliding weight 7 
(with place / for an additional weight) 
is suspended from rollers moved by the 
string e when the mechanism is in motion, 
which takes place when the lever is out of 
equilibrium. On slowly turning the handle 
crank) ~ which moves the wheel & and 
twists the test bar, it can be seen how the 
sliding weight 7 follows closely the increas- 
ing strains. 

I filed off the slight projection on the mid- 
dle of the lever arm and continued the 
rraduations so that no additional weight is 
required to be suspended from the loop 7 in 
conducting tests. 

The weak part of the machine, namely, 
the cast-iron muffs, on which the large nuts 
could not be screwed, and which could easily 
split without support, have been strength- 
ened by the iron rings m and n. 

A sheet of graduated paper is rolled upon 
m and held by a fork and screw p. 

The end of the shaft of the wheel 0 is cut 
like a screw, and a cord? winds itself upon 
it when the sliding weight is in motion and 
pulls the pens, which traces a line on the 
graduated paper and indicates the corre- 
sponding strains and angles of torsion. The 
cord 7 is kept taut by the small weight ¢. 

PRINCE ANDREW GAGARINE. 

24 Boulevard Victor Hugo, Chatellerault 

(Vienne), France. 


That Squeaking Fly-wheel, 
Editor American Machinist : 


I would suggest that ‘‘X. Y.’s” crank- 
shaft squeak may be occasioned by the 


wheel being a little out of balance, which 
would produce one strain while the belt or 
ropes were making another, which might 
easily work the segment joints or spokes 
enough to produce a squeak. Such a noise 
would be hard to locate, and he may be look- 
ing in the wrong place when he locates it in 
the shaft instead of the rim. 
Erick BUTLER. 


Profit Sharing. 
Editor American Machinist : 

In the issue of February 23d I read the ar- 
ticle ‘‘Premiums for Continuous Service.” 
The action of the American Watch Tool Co. 
should be appreciated by all machinists and 
similar action encouraged among employers, 
as it certainly has a good effect, but the ac- 
tion of the above company is not to be com- 
pared with the system adopted four years 
ago by the Ingersoll-Sergeant Drill Co., one 
of the largest machine shops in New York 
City. The system is in{fact very little known 
of by machinists of this locality. It is that 
of profit sharing among its employes. In 
February of each year for the last four 
years they have declared a dividend to each 
employe who has been in their employ for 
one year, ranging from 44 to 5 per cent. on 
their earnings for the year (employes’ earn- 
ings). So you see that a man earning $3 a 
day received a dividend of $40 to $45, which 
is equal to about 14 days wages for continu- 
service for As there 
about 250 employed by this firm the amount 
paid in this way is quite 
a more contented or faithful lot of employes 
could not be found, and when 
hear of any discontent 
among the men of this shop that 


ous one year, are 


a sum, and surely 


y ou 


will be a phenomenon worth go- 


ing miles tosee. J. E.L., 
One of the Employes. f 
< 
. 
Those Air Compressor Dia- _ IN 


Editor American Machinist : 
If anybody wants to get along & 
happily with me they will please 








grams, a Leo “2 
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a little more of the necessary data in the case. 
I would like to know the dimensions of the 
cylinders and the number of revolutions per 
minute, and I would especially like to know 
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properly trained, the pressure of what re- 
mains in the clearance spaces begins to fall 


as soon as the piston begins to return. The 


drop should be a lively drop from the top 
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the kind of air that was used. I can’t get 


hold of any air in this part of the world 
that would give such a compression line in 
Let 


any compressor under any conditions. 
any one produce 
that compression 
line for twenty or 
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and not a dull thud from’8 or 10 pounds 
down to atmosphere. Frank Ricwarps. 


Planer Tool Lifting Device, 
Editor American Machinist : 
I notice frequent descriptions of planers in 
your columns, which while all right in other 
































10ot call me Professor. It is hard fl i eens 

enough sailing without having +) 

to carry false colors. I do be- § ine 

lieve indisplaying my true colors, = t (| yf 

and I think that the name of rs pie ety if 
very ore f tl > ] iol ces . ad mn [ » be 

every craft on ie high seas ee ee 


should be easily diseernible. 

The indicator cards contributed 
by “B.,” in your issue of April 6, seem to 
challenge some remark from me, and I would 
be happy to rise up and try to say something 
ibout them, only I would like first to have 


Tae ‘ BurraLo” INDEPENDENT AIR-PUMP AND CONDENSER, 


thirty pounds higher, and see ‘‘ where he 
will be at.” 

The air also shows its peculiarity in the 
that has been 


re-expansion line. With air 
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respects have no device for raising the tool 
on the return stroke. Now this is something 
that has caused me to wonder why the 
makers do not put on some device for that 
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Of. course ona small planer the 
want would not be felt so much as on a large 
one. The planer that I am now on is 17 
feet long and very often I use the full 
length of the table, which means 17 feet of 
friction that the tool has to stand, and as it 
isa well-established fact that friction pro- 
duces heat, we must know that when the 
toolemerges from the cut that it is warm 
and has a tendency to draw the temper out 
of the tool. Nowif there was some device 
for raising the tool while the planer was on 
the return stroke, the friction that is caused 
by the tool trailing over the cut would be 
averted and also give the tool a chance to 
cool off, and as I am in 


purpose, 


a position that I 
cannot use the old-fashioned way, that is with 
the chain running through or over a roller 
overhead, I have asked for some device. 
Tuos. DUNCAN. 

Peterboro, Ontario. 

[In our issue of November 8, 1888, will be 
found an illustration of a device which can 
be easily made and applied and is applica- 
ble to almost any planer tool.—Eb. ] 
ee. 
The “ Buffalo’ Independent Air-pump 

and Condenser. 


The engravings with this are of the 
‘* Buffalo” single-cylinder independent. air- 
pump and jet condenser, and show the con- 
struction quite completely. It is represen- 
tative of a type of condensing apparatus 
that has come largely into use during the 
past ten or fifteen years. Having no con- 
nection with the engine, it can easily be 
applied to non-condensing engines already 
in use, and to engines in which the speed 
is too high for the ordinary connection from 
the shaft to pump. It can 
in connection with two or 


also be used 
more engines, 
either or all of which may be stopped with- 
out interfering with the action of the con- 
denser. 

When used on vessels, the pump may be 
operated, very effectively, as a bilge pump. 
It is also used for vacuum pans, and in all 
places where an air-pump and condenser 
are required. 

The condenser is provided with an auto- 
matic attachment, so that if from any cause 
the pump fails to the vacuum is de 
stroyed, the inflow of injection water stopped 
and the 
avoided. 


act 
flooding of the engine cylinder 


The lining of pump cylinder, the pump 


piston, and valve seats are made of gun 
metal composition, and piston rods and 


valve bolts of Tobin bronze. 

The manufacturers are the Buffalo Steam 
Pump Company, Buffalo, N. Y. 

eh — 

The Colombian government has extended 
fora period of twenty months the conces- 
It is 
hoped that in this time a new company can 


sion to the Panama Canal Company. 


be organized, 
Se 
Balloon Signaling by Night. 

Mr. Baden-Powell, of the Scots Guards, has 
devised an ingenious method of signaling by 
night with the aid of a paper fire balloon of 
six or eight feet diameter. When 
it is desired to send a message, 
some beads made of a brilliant, 


quick-burning composition are 
strung on a piece of quick- 
match, leaving intervals and 


using large and small beads to 
make the corresponding flashes. 
The balloon is inflated by 
burning spirit or even straw or 
wood. The message is then sus- 
pended below it, a time fuse at- 
tached, and the balloon being 
sent up, the message is flashed 
forth. The apparatus is described 
as very portable; one man can 
easily carry it, and with it not 
only can one preconcerted mes- 
sage be flashed, but a few words 
can be sent up at one time, and 
those can be answered from a similar balloon 
from another part, upon which other bal- 
loons can be employed to continue the sig- 
naling.—London Daily News. 
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Line Officers of the Navy the Most 


Skilled Engineers. 

The correspondent of the New York 
Times who signs himself ‘‘ Fair Play” still 
continues his apparently interminable effort 
to prove that the engineers of the navy are 
the natural enemies of the machinists, while 
nights worrying 
aforesaid 


the line officers lie awake 


about the forlorn situation of the 


and devise schemes 
by which they can be relieved of the oppres- 


with they are 


machinists, trying to 


sion and which 
treated by the 
fifteen articles have, 
more than the 
repetitions of ideas and words which we 


contumely 
engineers. The last ten or 
however, been nothing 
series of 


most remarkable 


happen to have ever noticed; scarcely a 
word appearing in them 
with 
This is 
that line 
at An- 


and their experience with guns and 


single new idea or 
until the 
thing 

nothing 
oflicers, 


latest effort comes out some 


new and very striking. 


less than the assertion 
by reason of their training 


napolis, 


cun carriages, must necessarily know more 
about machinery than engineers or ma 
chinists can ever hope to know. Hear him. 


The difficulties and the skill involved in 
the design and management of guns and 
their mechanical carriages, and the danger 
incident to their control under pressures 
twenty times as great as those with which 
an engineer has to deal, are greater than the 
difficulties, the skill, or the danger involved 








in the design or management of a steam 
engine. The line officer has a complete 


knowledge of all the mathematical and 
mechanical principles involved in the de 
sign and management of machinery. 


is engaged in 
metals that re- 


No engineer in the navy 
work with machinery and 
quires so much skill and knowledge of 
mechanical science as the work now per 
formed by line officers at the naval proving 
grounds in the tests of guns, gun carriages, 


and armor, 
The charge, therefore, that line officers 
are ignorant of machinery or of the prin 


ciples involved in its design and manage- 


ment is false. They are designing and con- 
trolling ** machines” far more complicated 
and twenty times more dangerous than 


the steam engine. The latter is a simple 
and harmless ** machine” compared to the 
thirteen-inch gun, and the appliances for 
controlling it under a powder pressure of 
35,000 pounds per square inch. In short, 
the line officer is *‘ ignorant” of none of the 
‘machines’ on board ship, and he knows 
far more than does the engineer regarding 
many of the ** machines” und the functions 
they perform in battle. The steam engine 
is the simplest and least dangerous of all 
these machines, and its care and manage 
ment requires less education and less skill, 

shown by the fact that men of no scientific 
training are employed to run the engines of 


great Atlantic liners. 

The writer of that is, of course, a line 
officer. No one else could possibly know so 
much about what they know nor of the 


relative amounts of stored energy in a 


marine boiler on the one hand and 13-inch 
His charmingly ingenuous 
the 
trans Atlantic liners have not been educated 

t Annapolis they can 
tific training, can know very little, and that 


gun on the other. 


inference that because the engineers of 


have had no scien- 


therefore the management of marine en- 
gines and boilers requires very little skill or 
scientific knowledge, will be appreciated for 


its unconscious humor, if for nothing else. 
- ae a 


Railroad Rates During the Fair. 


There 
tion on the 


uppears, so far, no very evident inten 


part of railroads to make any 
striking concessions in the way of passenger 
Chica Fair. 
Concessions will undoubtedly be but 
hardly to the extent that has been anticipated. 


rates to and from vo during the 


made, 


It is to be expected that railroad companies 
will operate their roads in the way to make 
most of their other 


they will 


the Opportunities ; in 


words, not reduce their rates un- 


less by so doing they can make more money. 


It would be satisfactory in a good many 
materially 
and early fall, 


many 


ways if the fare could be very 


reduced through the summer 
It would 
moderate 


enable a great people of 
means to visit the great Exposi- 
tion who cannot afford to pay full, 
full But the 
the cost of living at Chicago, 
in this will keep many away, 


or nearly 
can be said of 


The 


rates, same 


increase 
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There is considerable abuse of the great 
trunk lines because of their evident inten- 
tion to make the most money possible during 
Fair time. But after all such abuse is no 
more than the abusing of human nature in 
Railroad corporations are not 
institutions. They exist for the 
When business 





general, 

charitable 
purpose of making money. 
like other corporations, or 
or fail to make 
they very 
Railroad cor- 


is dull they may, 
like individuals, 
any ; 


lose money, 


when business is geod, 
naturally try to reverse this. 
porations should be judged no differently 
than 
than individuals. 

If the railroads centering in Chicago find 
as it is evidently 
expected they will, there will be no start- 


for doing this other corporations or 


their capacities overtaxed, 


ling reduction in the price of tickets. If 
on the other hand, their facilities for 
porting passengers is largely in 


trans- 
excess of 
rates will be lowered, not from 

patriotic motives, but for the 
making money. What else can 
It will be a case of demand 
and supply, just as hotel charges, and, in 
fact, everything connected with the whole 
matter of paying a visit to the Fair will be. 
We can only hope that things will so shape 


the demand, 
charitable or 
purpose of 
be expected? 


themselves that all who wish can see some- 
thing of the great show. 

cng a 
Compound Locomotive Tests. 


At the 
chanics last 


Saratoga meeting of master me- 
year, it 


that there was a remarkably wide divergence 


will be remembered 
in the opinions expressed by members as to 
The 
of saving claimed by some was 


the economy of compound locomotives. 
percentage 
suspiciously high, while others claimed that 
the saving was negative. From that time on 
opinion on this subject has been very de- 
cidedly divided. Not the C., B. 
& Q. railway followed up what had been 
done in the way of settling the rather vexed 
question by a test of 
locomotives. 


long since 


two compound and 
three simple The result 
that at speeds less than thirty miles per 
a little the best 
results, but at higher speeds the simple en 


was 


hour the compounds gave 


gines had decidedly the advantage. Alto- 
gether, judged by the C, B. & Q tests, 


It is not 
that this test will 
The ad- 


vocates of compounding have already found 


compounding received a set-back. 
to be supposed, however, 
be taken as settling the question. 


plenty of reasons for the results being as 
they were. 
they say, not what is want- 
ed, The this kind 
should be such that there is no room 
cuses. And this will have to be the case 
before anything is settled. Probably the 
test made has not changed the opinion of a 
single individual, the officers of 
served to strength- 


There may be reason in what 
but excuses are 
conditions of a test of 


for ex- 


not even of 
It has 
en the opinions of those who were opposed 
atfected 
It was in 


the road named, 


to compounding, but has searcely 


in any way those who advocate it. 


no way conclusive. 


A contemporary is publishing a very in 


teresting series of articles on the life and 


work of Edison, 


with the 


and a pictire presented 


last installment isa very good ex 


ampie of how far the average artist can go 


astray on technical subjects when working 
on his imagination and not ‘‘ on the spot,” 


Edison 


oceasion that he had 


The subject is the announcement by 
to his workmen on one 
locked the doors and that 


until 


they would have 


to remain there certain badly needed 


work was completed. Every one who has 


ever been in a shop knows about how 
such a declaration would be made by an em 
ployer, and that it was nothing more than a 


facetious way of informing them that it was 
work should 
artist 
assembled 


supremely important that the 
but the 
the 
apparently as though making them a Fourth 
of July while the 


be completed in time; has 


Edison standing before men 


speech, background is 


made up from the view of the Niles boring 
and turning-mills at Watervliet Arsenal, 


which was published in our issue of Decem 
ber 10, 1891, the this that 
the tools for making heavy guns, six 5-foot 


beauty of being 
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boring and turning-mills, are shown as the 
equipment of a shop making the lightes 
and most delicate electrical machinery, 
where if a 10” hand lathe is used it is prob 
ably the heaviest tool in the place. 

ee eee 

Literary Notes. 


SLIDE VALVE DIAGRAMS. 
for constructing slide 
Bankson, B. S., 
U.S. Navy; 
of Naval 


A French metho 
valve diagrams. By Lloy 
Assistant Naval Constructor 
Associate Member of the Institutio 
Architects, England. 

This little book is one of Van Nostrand’s 
science series. It g 
method, 
vice, for 


rives a simple and rationa 

as is used in the French Naval Ser 
constructing the valve diagram 
of ordinary slide valve gears in which th 
valve is moved by aneccentric. From thes: 
diagrams the action of the valve can readil: 
be traced throughout the whole revolutio: 


of the crank with great accuracy, as th 
angularity of both the eccentric rod and 


connecting rod is taken into account. Th 

author does not consider the subject of valv: 
design. But for studying the theory of the 
slide valve from the simple locomotive slide 
to the Meyer cut-off, together with th 
action of the link, the methods here pre 

sented seem to be remarkably well’ adapted: 
the effect of change of lap, or a change in the 
angular advance of the eccentric can easily 
be traced, and no one should have any dif! 

culty in comprehending and applying th: 
methods, The whole subject is very clearly 
stated in the 29 pages of reading matter and 
8 folding pages of good illustrations. Th: 
book is published by D. Van Nostrand Com 
pany, 23 Murray and 27 Warren 
New York. Price, 50 cents. 


streets 


The bound volume of 7he Locomotive for 
1892, published by the Hartford Steam Boiler 
Inspection and Insurance Co., Hartford, 
is got up in the usual neat, bright and 
attractive style, and in its fund of information 
relating to boiler management, construction, 
and kindred subjects, and in the many in 
teresting items relating to other matters 
which it contains, is in nowise behind its pre 
Its complete index makes it a 
handy book for reference. Copies of the 


Conn., 


decessors. 








UE sSTIONS ano 
PE SANSWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in thi 
department. The writer's name and address shoulii 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separat 
sheet. 


(168) C. A. B., Kansas City, Mo., writes 
Kindly advise me as to what is the prope: 
speed of a cold saw for sawing rail, channe! 
and other shapes of steel. We have heavy 
saws and are troubled with the failure of 
saws, and | thought perhaps you could hel; 
me. A.—The velocity at the circumference 
is about 15,000 feet per minute. The saw 
consists of a plain soft steel or iron disk 
without teeth, about 42 inches diameter an 
*; inch thick. 


(169) Il. F. P., Malone, N. Y., write 
Kindly inform me where I can purchase 
a book relating to traveling cranes, derricks 
etc., a work that will post me on the gea: 
ing, etc., for lifting given loads. A.—Ther 
are a number of books published on this 
subject, but we hardly know which on 
will suit you. Send to any dealer in scien 
tific works for catalogues; the addresses of 
some of these dealers are given in our ad 


vertising columns. You may need mor 
than one book. 
(170) A. E. C., Brooklyn, N. Y., asks 


Can water be « ‘ompressed under any circum 


stances? A.—Practically we may treat 
water as incompressible, although experi 


ments show it to be compressible to a slight 


extent. Thus, a cubic inch of water under 
a pressure of 15 pounds on each of its six 
faces loses only  fifty-millionths of its 
original volume, while remaining at the 
same temperature; if the temperature lb 
sufficiently raised, however, its bulk wil 
remain unchanged, provided the initial 
temperature is over 40 degrees Fahr. 

(171) J. H. T., Birmingham, Ala., writes 


I should be pleased if you will refer me t 
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» back numbers of the AMERICAN Ma- 
‘nist during the last few years cont 1in- 
particulars as to the best methods of 
ting out costs, charging, etc. in a ma- 
ne shop. I think if a correspondence e 
ld be opened in your columns on this 
ject, it might prove very interesting toa 
t body of your readers. A. —This sub- 
has been discussed in our columns; see 
issues of Feb. 28, March 14, August 22, 
July 10, 17, 31, 1890, and June 9. 


he be ie 


») ©. ‘H., Portland, Oregon, writes: 
In a back number (February 12, 1891) ‘‘Nov- 
ice’ asks if he can cut le »ft-handed threads 
by using two intermediates. | wish to 
know why two intermediates are needed. 


On my lathe I cut left-hand threads with the 


came gears as are used for right hand. A. 
uare mistaken. Your lathe is proba- 
ply so made that it is not necessary to put 


in extra intermediate upon the swing plate, 


but an equivalent thing is done when you 
reverse the stud by the movement of a lever 
or other device supplied for that purpose. 
The movement of this lever or handle sim 
nly puts into action the extra intermediate 


rea 

NF. W.R., -writes: Will you in- 
form me if there is any mathematical ‘formu- 
la by which the foot stock of a lathe can be 
set over to produce a given taper?) A.— 
This is an ever-recurring question and we 
have answered it several times. Practically 
the distance cannot be computed accurately, 

r the reason that the proper allowance for 
the distance the centers enter the work can- 
not be made. An approximation can be ar- 
rived at as follows: Set over a distance in 
inches equi il to half the taper per inch mul- 
tiplied by the total length of the piece in 
inches less the estimated distance which the 
centers enter the work. Set the tool level 
with the center. 


174) B. & H., ——, ask: What is the re- 
quired time and w hat’ are the terms on which 
a young man who has served an apprentice- 
ship in an ordinary machine shop can enter 


a shop where stationary or marine engines 
are made, and learn the business? A.—It 
depends upon the man and the shop. Sta- 


tionar y and marine engine shops are usually 
ordinary machine shops also, and some of 
them are very ordinary indeed. In most 
cases a smart young man who has served an 
appre nticeship on other good work can get 
long all right on engines. When he doubts 
this, he can usually arrange to work a year 
or so under instructionsat reduced rates, the 
amount paid him depending upon circum- 
stances, 


(175) R. S. B., New Orleans, La., writes ; 
What is the comparative cost of a 100 horse- 
power Corliss engine, and the ordinary 
slide-valve engine? And what is the rela- 
tive consumption of steam per horse-power 
per hour? How would a 50 horse-power 
slide-valve engine and one of the same 
power in the automatic type “me in 
price and consumption of steam? —We 
ire in no way interested in ee a 
vines, and therefore have taken no pains to 
keep informed of the best terms manufact- 
urers are offering to purchasers. The best 
wry to obtain reliable information is to 
write to manufacturers for prices and guar 
of engine performances, which will 
you to make your own comparisons. 


176) J. D., Bluefield, W. Va., writes: I 
have to repair a certain locomotive fire-box 
by putting on the inside a patch with patch 
bolts; the patch is about two feet by three 


antes 


( nal le 


( 


feet, of steel. Between the fire-box sheet 
ind the patch I propose to put a piece of 
) h copper. Now <A. claims that the 
copper will cause the patch to burn away 
sooner than without the copper; B. claims 
it the copper will burn first. We leave 
the question whether the steel or copper 
W burn first for you to settle. A. 
Practically, there will be no difference be 
tween the wear of the copper and steel as 
you propose to use them. If the patch is 


in a position which will not prevent the use 


of calking tools, a good boilermaker would 

ise no copper for making a tight joint, as 

the difference in expansion between the 
steel and copper may cause trouble. 

i+) H. S., Provo City, Utah, writes: In 

issue of February 23, 1 noticed an an 

swer to my question (81) which is very un 


+ 


satisfactory because you presumed the en- 
vine to bein bad condition. Now I should 
{ eased if you would answer my former 
question with the understanding that the 


e referred toisin first-class condition. I 
been told to put on a larger pulley on 
the engine so as to reduce its speed about 
half, and thereby I would save fuel; but 
[donot wish to go to the expense before 
your opinion, I know the engine is 

for the work it has to do; but ex- 
ect to utilize its full power in the near fut- 
A Putting a larger wheel on the en- 

is to reduce its speed will save fuel; 


reve 


Ce SO 


making the change the weight of fly 
Wheel should be taken into consideration, 
h may be too light for as great a reduc 


is you propose: in that cause you will 
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need an extra heavy pulley. We are still in- 
clined to believe that the engine is not in as 
good a working condition as you seem to 
think it is; hence it will be to your advan- 
tage to have indicator cards t: iken, which will 
show any internal defects, and may lead to 
a further saving of fuel. 


(178) G. W. C., New York, writes: In 
Appleton’s Cyclopedia of Applied Mechan- 
ics, under the head of Proportions of Parts 
of Engines, page 639, I find the following 
formula for the thickness of cylinders, 

t= 0.0001 X DX p+0.15 x VD, 

in which D is the diameter of cylinder in 
inches; p, the boiler pressure observed, and 
is apparently added to 15 for absolute press 
ure; ¢, the thickness of cylinder in inches. 
On page 641 there is an example given as 
follows: What is the thickness of cylinder 
6 inches diameter, boiler pressure 105 pounds 
per square inch? The answer is 0.489, or 
about 7, inch. I cannot make it come out 
correct, kindly explain why. A.—The 
answer is correct. In this example the 
boiler pressure is given, and this added to 
15 pounds gives the absolute pressure, hence 
p = 120 pounds. Now substituting for the 
symbols their values we have 

¢ = 0.0001 « 6 x 120+ 0.15 

= 0.072 + 0.15 x 2.449 
= 0.072 + 0.367 = 0.489. 


(179) T. W. R, Prince’s Bay, N. Y., asks: 
Can the principle of the wedge or any other 
mechanical power be applied in computing 


x 4/6 — 


the elements of cutting tools as used in 
lathes, planers, shapers, milling machines, 
ete.? If the answer is in the affirmative, 


how can I compute the ratio of the velocity 
of the cutting tool to that of the resistance; 
that is, the metal to be cut in accordance 
with the principle of some mechanical 
power? A.—We presume you wish to know 
the speeds of various tools for cutting metal 
The speeds will vary with the depth and 
breadth of the chip, with the shape of the 
tool, and with the nature and density of the 
metal operated upon. No simple rule for 
determining these speeds, applicable to all 
cases, can be given; it all depends on in- 
dividual experience and judgment, guided 
more or less by the results of experimenters. 
Inregard to the mechanical powers to which 
you refer in the above and other questions 
too indefinite to repeat here, it may be said 
that the principles involved, like all the 
principles in mechanics, that is, the science 
which treats of the action of forces ow bodies, 
play a very important part in the solution of 
many practical problems, and if these are 
understood there will be no difficulty in 
computing the velocity ratio, provided it is 
known what velocity ratio is required. Your 
questions are so indefinite that we can answer 
only in a general way as above. 


(180) C. C., Cleveland, O., writes: Kindly 
enlighten me on one point of the valve 
motion, of which I am ignorant. We will 
suppose that the link motion of a valve is 
correct, could it be so arranged by setting 
the saddle pin out of center as to cause the 
steam to be cut off at the same point of the 
stroke for both ends of the cylinder? If so, 
would there be a perfect exhaust, or in other 
words, would the valves be square? A.— 
The saddle pin can and should be moved out 
of the center line of the link, towards the ec- 
centrics, so that the steam will be cut off at 
equal distances from both ends of the cylin 
der. Under these conditions the exhaust 
will be practically perfect, or as the engi- 
neers would say, the valves will be square. 
Of course we assume here that the lifting 
shaft has been placed in the correct position, 
otherwise satisfactory results will not be ob- 
tained by simply moving the saddle pin out 
of the center of the link. 2. Again, if we 
divide the eccentric rods by the cut-off, say 
at 9 inches of the stroke of piston, would 
the point of release occur at the same point 
from each end of cylinder, and therefore 
have square valves? A.—The cut off should 
in no wise influence the setting of the eccen- 
tric rods; these, in connection with the ec 
centrics, are set simply to give the valve the 
correct relative motion to that of the piston. 
Any attempt to regulate the cut off by the 
length of the eccentric rods will result in a 
distorted valve motion. 


(181) A. B. B., Cleveland, O., asks: What 
are the decimal equivalents for the numbers 
that stand for the various sizes of machine 
screws? 1 have tried several standard 
gauges and I found that gauges having the 
same numbers, but with different numbers 
of threads per inch, had a variation of sev- 
eral thousandths in size. How would you 
proceed to find the sizes? Can you tell how 
they originated? Is there « common factor 
that can be used to get the proper size drill 


for different taps? What variation would 
you allow for a good thread in cast-iron? 


A.—Machine screws of the same number are 
intended to be of the same size, provided, 
always, that the same gauge is used, and 
there should be no variation on account of 
different numbers of threads perinch. In 
our issue of August 18, 1888, is a table giv- 


ing the equivalent sizes for all numbers of 


screws by the gauge generally used. We do 
notcare to reprint the table, but the formula 
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isd = (N+ 2 x .01816) .08152, in which 


d equals the diameter of wire or screw, and 
N the gauge number. For instance, taking 
number 8 the formula becomes d = (8 + 2 


x .01316) + .03152, which gives .16312" as 


the size of wire. The size at bottom of 
thread is found by the formula 
d aD a 1.735 
7 


at bottom of thread, D 
and n the number of 
Applying the formula to 
and supposing it to have 


where d = diameter 
outside diameter, 
threads per inch. 
our No. 8 screw. 


30 threads per inch the formula becomes 
.163 (" a) which gives .1056' as the 
3 ; 


size at bottom of thread. Two thirds to 
three fourths the depth of the thread is ven 
erally considered about right for cast iron. 


(182) J. A. A., Terre Haute, Ind., 
How large a steam pipe will be required 
to furnish steam to an engine with two 
cylinders; each cylinder is 20 inches diam- 
eter, stroke 48 inches: speed, 75 revolutions 
per minute? I have examined a number of 
your papers, but failed to find rules for the 
above. A.—The diameter of steam pipe 
leading to each cylinder is found by the fol- 


asks 


lowing rule: Divide the diameter of the 
cylinder in inches by 90, and multiply the 
quotient by the square root of the piston 


speed in feet per minute, the product will 
be the diameter of the steam pipe. Or, if 
D represents the diameter of the cylinder in 
inches, S, the piston speed in feet per 


. D 
minute, we have = oC 
90 


A/S. The 
speed of vour engine is 600 feet per minute, 
hence the diameter of the steam pipe will be 
20 
9) ~~ 
The area of the steam-pipe from the boiler 
supplying thetwo steam pipes to the cylinders 
should be twice the area of the steam pipe 
as found above. The area of a pipe 58 
inches diameter is 22.69 square inches, hence 
the area of the main steam pipe should be, 
22 69 « 2 15.38 square inches, 


piston 


Xx 4/600 5.39, say, 58 inches. 


the corresponding diameter is 7% inches, 
nearly. “The above gives good results for 
short steam pipes; if these are compara 


tively long, their diameters should be some 
what increased to allow for friction 


(183) A. C., Kokomo, Ind., writes: Please 
describe the process and also things neces- 
sary for drawing temper in large quantities 
of bits or cutters. Which is the best way to 
anneal steel in bar lengths? A.—We re 
ferred these questions to Mr. B. F. Spald 
ing, who replies as follows: The best way 
to draw the temper on small articles, as bits 
and augers, is to immerse them in a fluid of 
the right temperature and allow them to re 
main until all have the same heat. <A tank 


of oil regulated by a thermometer is good 
for any heat less than will blaze oil. Many 


combinations may be made with vegetable, 


animal and mineral oils and tallows with 
beeswax, rosin, salt, soda, etc., to suit any 
purpose. Even temperature in any fluid 


not boiling. 
be used in place of a 


must be secured 


With skill sand 


by agitation if 
may 


flnid; skillful handling will let the air to 
them and bring out any colors that are 
wanted, Bits may be bunched and augers 
set in frames so that 2 number of them can 
be handled as one piece. To anneal steel in 
bar lengths, the best way is to have a well 


constructed furnace or mufile of sutlicient 
capacity to receive the bars and heat them 


slowly. Softness is secured by prolonging 
the time of cooling from a red heat to a first 
blue. It is not good practice to heat steel 


slow tire if 
Extemporized furnaces 
should be clayed air tight, be under perfect 
control and pel watched, Overheatings 
are practically irremediable. A good prac 
tical blacksmith can anneal bars of steel in a 


in a bot tire, neither to heat in a 
it has access to pe 


forge fire by setting up a table behind the 
forge on which the anneal is banked. The 
end of the bar is put in the fire, and as fast 


i portion is heated it is shoved along into 
the anneal. When the whole bar is heated 
it may be transferred to any pitof hot lime, 


ashes or sand, or of fine dry chareoal or of 
dry sawdust. Air should be excluded. 
(184) J. M., New York, writes: I have 


read in the 
occasions that 


press of the country on different 


a polished steel disk 6 inches 


diameter and 1 inch face, running at a speed 
of 6,000 revolutions per minute, will cut 
through any kind of metal. If such is the 
case | would like to know if a larger or 
smaller disk could not be used with like re 
sults; also who is the manufacturer of the 
machine? A.—Disks are frequently used 


for cutting metals, but we have 
disk 1 inch thick used for the 
sawing any section of iron 

cold saw is sometimes used. This consists 
simply of a plain soft steel or iron disk 
Without teeth about 42 inches diameter and 
*, inch thick The velocity of the circum 
ference is about 15,000 feet per minute. One 
of these saws will saw through an ordinary 
steel rail cold in about one minute. In this 
saw the steel or iron is ground off by the 
friction of the disk, and is not cut as with 
the teeth of an ordinary saw. Reese’s fusing 


not seen a 
purpose, For 
while cold the 





disk is an application of the cold saw to cut- 
ting iron or steel in the form. of bars, tubes, 
cylinders, etc., in which the piece to be cut 
is made to revolve at a slower rate of speed 
than the saw. By this means only a small 
surface of the bar to be cut is presented ata 
time to the circumference of the saw. The 
saw isabout the same size as the cold saw 
above described, and is rotated at a velocity 
of about 25,000 feet per minute. The heat 
generated by the friction of this saw against 


the small surface of the bar rotated against 
it is so great that the particles of iron or 
steclin the bar are actually fused, and the 


“sawdust” welds as it falls into a solid mass. 
This disk will cut either cast-iron, wrought 
iron or steel. It will cut a bar of steel 18 
inch diameter in one minute, including the 
time of setting it in the machine, the bar be 
ing rotated about 200 turns per minute. See 
Appleton’s Cyclopedia of applied mechan 
These machines you can obtain from 
“ler in machinists’ tools and supplies. 


ics. 
any de 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make « 
line Copy should be sent to reach us not later aa é 


Saturday mor ning for the ensuing week's issue. 





Grant Gears. Lexington and Phila. See page 11. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stan 1s. M,C. Hammett, Troy, N. Y. 
Forming Lathes Mer. Mach Tool Co., Meriden, Ct. 
Tool Holder: Armstrong Bros. Tool Co., Chicago 


6 Spindle Turret Drills A. O. Quint, Hartford, Ct. 
‘Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y 


Pattern 
and styles 


and Brand Letters. A variety of 
Heber Wells, 8 Spruce St., New 
Driil Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. J. 
Davis Key Seating Machines kept in 
Manning, Maxwell & Moore, 111 Liberty St., 
Selden Packing for stuffing box. with 
rubber core. Randolph Brandt, 
Pulley lathes, most efficient offered. 
& Shipley Machine Tool Co., 
Engine Castir 
fontaine,O 


S1ZeE8 


York, 


stock by 
N; %. 
or without 
38 Cortlandt St.. N Y. 
The Lodge 
Cincinnati, O 
igs, Humphrey’s Foundry, Belle 

Air Compressors for everv possible duty 
Air Compre-sor Works, 43 Dey Street, N 

For Cypress Tanks and Vats, address W. E. Cald 
well Co., Floyd and Main Streets, Louisville, Ky. 

Factory sites given away, 1 hour from ee York. 
Address R. V. Pierce, Bound Brook, N 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

“Shapers (Double Triple Quick Stroke” 
Trade Mark. 
Gould & Eberhardt Newark, N. J 

Split Pulleys at low prices, and of 
and appearance as Whole Pulleys 
Shafting Works, Drinker St , 


Clayton 


same strength 
: Yocum & Son’s 
Philadelphia, Pa. 
Most sensitive and durable 
made; works within one pound. 
I. Kieley, 11 W. 


Latest Improved 
address the M ©, 
and Washing 


Combination, 


Damper Regulator 
Send for circular 
lhirteenth Street, New York 

For the 
Drill, 
Canal 


Diamond Prospecting 
Bullock Mfg) Co., corner 
ton Sts, Chicago, Tl. 
and special gar 


Guplex cutters in 


stock and to order. vertical milling machines. 
kK. M. Clough, Solana. Conn. 

Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other stvle Gears 


Gould & Eberhardt, Newark, N. J. 


Patent Soliciting 
D>. Walter Brown, 
31 Nassau Street, 
Send for Briet 


of High Class. 
Counsel in Pate 
New York 
History of Pa 


nt ¢ 


‘’aSes, 


tent Legislation. 


De Lamater Screw Propeller Wheel, made only 

y The Samuel L. Moore.& Sons Co., Elizabethport, 

J., who have purchased from ©. H. De Lamater 

& Co., New York, all their patterns, books of 

record, Location and equipment well 
adapted for Heavy Steamship Repairs 


gauges, etc, 


* Binders” for the AmericAN MacuiInistT. Two 
stvles - the * Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
*New Handy,” mailed at 50c. each. The former 
has stiff board covers, While the latter bas flexible 
covers M ith full page opening flat. Kither will hold 
the entire 52 issues of any volume. AMERICAN Ma 
CHINIST PUBLISHING Co., 203° Broadway, New York, 


* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway, Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
econoiny in operating steam engine- and current 
practice in’ testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
renth Street, New York, 
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Foundry Talk, 


By CiIARLES SMITH. 

Making the 
cy linder molds, to be cast on end, 
that calls 
so much different 


cores for long plungers and 


is a branch 
of foundry practice for special 
treat 


making, 


attention, and for 


ment from the ordinary loam core 


that a few words on the subject may be of 
interest. Ordinarily on pipe work or cyl- 
indrical work, the spindle is wrapped with 


a covering of hay rope, and on this a cover 


ing of clay and fine gravelly sand is applied, 


and the core at one operation built up to 
almost the required size; it is then put into 
the oven, and after being dried, is taken 





10 





out and a second covering (loam and sharp 
sand wet with clay wash) called the second 
coat applied, and after this sets a little, a 
coat of blacking is given the core, and it is 
run back into the oven to be dried. So 
clever does a gang of core makers in a pipe 


shop become, and so adept in handling 
rigging and core appliances, that three men 
will, each day, make complete and place in 
molds, ready for the iron, one hundred 4’ 
cores, 12 feet 6’ long, while four men will 
make eighty-two 6”, or sixty 8’, or forty- 
eight 10’ cores of like length each day. 

This is for ordinary pipe work where the 
thickness of castings runs from 8’ to 1” 
But where hydraulic pistons and cylinders 
are made, with a thickness of metal running 
from 2 to 5” or more, and from a length of 
from 15 to 80 feet, experience teaches us 
that the ordinary pipe core will not answer. 
If we build the core on a spindle large 
enough to take the hay rope and then the 
gravel mixture, we will find, if we place it 
in the mold and pour a large quantity of 
metal around it, that the extreme heat will 
burn out the hay rope before the metal has 
a chance to solidify, and when the contrac- 
tion or shrinkage commences, it meets but 
feeble resistance from the consuming core, 
and as the pressure is greatest at the bottom 
of the mold the liquid metal feeds away 
from the top to the point of pressure, thus 
leaving a spongy or shrunken top, for such 
molds are not generally fed either through 
‘churning rod” or ‘‘ feed head.” To avoid 
all this, we take a spindle, small in diam- 
eter, and around this wrap a small ?” hay 
rope, winding it tightly and snugly; on this 
we place a coating of core loam about 
14” in thickness, and our core is then placed 
in the oven where this, our first coating, is 
dried, then taken out, and we apply another 
similar coating of core loam, and this is also 
dried, and this process of building and 
drying, one coating upon another, is con- 
tinued until a core of the required diameter 
is produced. 

If there are any shoulders or projections 
on the core, where danger might ensue 
from metal striking such points in pouring, 
they are thoroughly nailed, and usually 
the 3 or 4 feet of the upper part of the core 
near the gates are well nailed; a coat of 
good heavy blacking is then applied, and 
the core thoroughly dried; it is then ready 
for casting, and the successive coatings of 
core loam make a core rigid enough to with- 
stand almost any strain, and the hay rope 
being so far away from the molten metal, 
the metal solidifies before the hay rope 
commences to burn. 

The spindle will of necessity be small in 
diameter, and may be difficult to get into a 
vertical position with its heavy load of core 
loam. Usually this difficulty can be over- 
come by having a hole drilled through the 
spindle 6 or 8 feet from the top end, and 
passing a bar through the opening, and 
swinging the core from this bar into an 
upright position, a new hold can then be 
taken from the top of the core. 

When the core is to be of such a length, 
that to make it all on one spindle would be 
hardly practicable, two spindles are pieced 
together to make one complete core. When 
we first thought of doing this, various were 
the ways that suggested themselves, and 
some were talked over and tried, and finally 
the simple and successful method now in 
use with us was adopted. The lower or 
bottom part of core is placed in mold, a 
ridge of flour dough is run around the top 
edge, and the second core placed on top of 
the first one, the dough making a tight 
joint. Care must be taken that the gas can 
pass readily from bottom core up through 
top core. When the top core is keyed down 
no trouble is experienced where the cores 
meet. Of course the flask must be jointed 
above where the cores meet, that the second 
core may be lowered on the first one, and 
keyed in position at the mold’s joint. The 
upper part of the flask is then lowered over 
the upright core. If the mold is lengthy, 
and the metal has a long drop from the top, 
a piece of boiler iron cut the shape of the 
bottom of the mold should be set in the 
mold where the metal strikes the bottom. 
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Under the plate the mold should be thickly 
nailed, for it is very rarely that the metal 
falling does not cut away the plate on the 
bottom, and if the under surface is well 
nailed, it will have still greater resisting 
power against the cut of the falling metal. 
The boiler plate placed on the bottom of 
mold ought never be nailed in position, for 
it is sure to curl with the action of the 
heat, and if nails are used to hold it in posi- 
tion the chances are that in curling up it 
would tear out its fastenings, loosening 
parts of the mold’s surfaces and endanger- 
ing the loss of casting. 

Plungers, cylinders, and work of that 
nature, when requiring a sound finish, ought 
always be poured with the first metal from 
the furnace, and that metal ought always to 
be very hot, for gases and air bubbles will 
pass more readily through liquid metal than 
through a dull, sluggish mixture; besides 
the ladles on the early part of the heat are 
clean, and the furnace is clean, and if a spe- 
cial mixture is desired, this is the time it 
can be put in the cupola to best advantage. 
For such class of work a preponderance of 
close-grained iron should always be used ; 
the aim should be rather to make the cast- 
ing close, than open grained, and soft iron 
should be used sparingly; for a sound cast- 
ing, close-grained iron is always preferable. 

Sometimes, despite all precautions, the 
casting will be found at the top to have 
shrink holes, and sometimes this can be 
avoided by driving 20-penny nails into the 
mold at the top or flange, letting the heads 
stick out 2 or 3” into the mold. These 
tend to chill the casting at its warmest 
point, that the casting may all solidify at 
time. Another, and I believe 
of the best ways, is to throw water on the 
pouring gates and basin the instant the 
piece is poured. All observing foundrymen 
have noticed that immediately after a cast- 
ing is poured in loam or dry sand, the hot 
metal wells up through the pouring gates 
into the basin, as though the metal swelled 
inside the mold and meeting resistance from 
the mold’s surfaces eases itself by pushing 
out through the pouring gates. This can 
be tested by raising the pouring head and 
flowing a mold through onto the ground, 
and then stopping for a moment; it will be 
found that the metal, of its own accord, 
will start flowing again, quite perceptibly 
if the casting is a heavy one. 

This does not occur on a green sand mold, 
for the latter mold will strain to accommo- 
date the swell of metal, and the gate on the 
top will show no very perceptible sign of 
what is going on inside. Chilling the gates 
and pouring basin with water has a tendency 
to hold all metal that enters the mold. 

When the metal is through swelling, if it 
has not life enough within itself to feed 
back, its density is impaired at the top of 
the casting, and shrink holes and gas holes 
are the result. 

Some very good loam molders claim that 
almost any loam mold that comes into ordi- 
nary practice will show a casting free from 
shrink holes or shrink depressions, if the 
mold is put together rigidly enough to with- 
stand all strains brought against it through 
the action of the molten metal. It certainly 
is astonishing, the castings in loam, weigh- 
ing tons and tons, that are successfully cast 
without ‘‘churning rod,” ‘‘ flow off,” or 
‘feeding riser.” 


same one 





So 

The efforts of the Japanese to ‘‘ strike” 
oil by boring in the Japan Sea, 150 yards 
from shore, are said to have been highly 
successful. Refineries have already been 
erected. 


Mr. H. D. Cozens, well-known to many 
of our readers, has been placed in charge, as 
manager, of the Equitable Life Assurance 
Society’s building at Des Moines, Iowa. 

——_-gp>eo__—_ 

The White Star Steamship Company has 
sent models of the ‘‘Teutonic” and ‘‘Ma- 
jestic” to the World’s Fair. 

‘ —-- 

Locomotive Engineering in noting 
smokestack 34 feet by 4 feet had been 
in Chicago, no trace of the thieves 


that a 
stolen 
being 
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found, wonders that the parties who got 
away with the stack did not steal the fac- 
tory. Perhaps they had in mind the fate of 
the man who stole a saw-mill and going 
back for the dam was captured. At least 
that is the reason for being in the peniten- 
tiary which he gave to a minister of in- 
quiring mind and good intentions. 
a 

One of the latest efforts of a daily paper 
to get away with an unfortunate inventor, 
makes him responsible for having invented 
and constructed an ‘‘ osculating” engine. 











A boot and shoe factory is to be built in Wells 
ville. 


C. B. Gray, of Ilion, N. Y., talks of building a 
pulp-mill. 

Spaulding & Shepley, West Derby, Vt., will erect 
a pulp-mill, 

The Richards Paper Co., Gardner, Me., will build 
a pulp-mill. 

A new woolen mill is to be erected at Woon- 
socket, R. I. 

Augusta (Ga) is to have a soap factory witha 
eapital stock of $30,000. 

The Keith!Paper Co., Turner’s Falls, Mass., is 
making an addition. 

Extensive additions are to be made to the Pon- 
tiac (Ill.) shoe factory. 

About $30,000 has been subscribed for the new 
Abilene (Tex) oil-mill. 

New machinery is being put into the Chippewa 
Falls (Wis.) Woolen-mill. 

There are plans on foot for 
factory at Frankfort,N Y. 

A new hosiery-mill is to be built by the Pittman 
Mfg. Co., at Laconia, N. H. 


Starting a shoe 


The Jamestown (N. Y.) Felt-mills have been in- 
ecorporated. Capital, $25,000. 

The St. Croix Shoe Co, Calais, Me., may make 
an addition to its shoe business 

The Mountain City Woolen-mills, 
Tenn., will add new machinery. 

The Saratoga Victory Mills, Victoria Mills, N. Y.. 
are to add 5,500 new spindles to its plant. 


McMinnville, 


Wesley Bonfield and others are planning for a 
paper-mill to cost $50,000 at Waldron, Ill. 

A new stock company has been organized to 
manufacture pasteboard at Whippany, N. J. 

The Mount Athos Iron Company, of Superior, 
Wis., has been organized with a capital stock of 
$500,000. 

Hubbard, Hibbard & Warren, of East Rochester, 
N.H., are making arrangements to increase their 
factory facilities. 

The Grand Rapids Pulp and Paper Co. bas re- 
cently organized at Grand Rapids, Wis., with a 
capital stock of $100,C00. 

A $2,000 stock company has been organized to 
build a cotton mill at China Grove, N. C. Patterson 
& Calliher are interested. 

The Frank Shoe Co has been organized at Port- 
land, Me., for the purpose of manufacturing boots 
and shoes, with $75,000 capital. 

The Graham Twist Drill and Chuck Company, 
Detroit, Mich., find themselves obliged to work 80 
bours per week to keep up with orders. 

The Desplaines Woolen-mills Co. have been 
organized at Chicago, Ill., with a capital stock of 
$65,000, by W. C. Boyden and G. A. Carpenter. 

A charter has been secured for the Philadelphia 
Shoe Manufacturing Company, Port Carbon, Pa. 
Capital, $30,000; directors, G. W. Wolfe and others, 

It is rumored that parties are endeavoring to 
buy the water privilege and land at Bonny Eagle, 
Maine, on the Saco,for the purpose of building 
mills. 


A Massachusetts company want to establish a 
box factory at Waterboro, Me., if the town will 
exempt the industry from taxation for a term of 
years. 

The Brooklyn (N. Y.) Fire Brick Works has 
been organized to manufacture fire-clay retorts, 
fire brick, fire tile,etc. Capital, $100,000; directors, 
E. D. White and others. 

A new corporation has been organized in Lowell, 
Mass., to be known as the Scandinavian Belting 
Company, which will establish the 
Swede Village district. 


works in 


The Bracey Improved Spike Company, of Chi- 
cago, lll., has been formed with capital stock of 
$100,000. The corporators are M. J. Frost, B. M. 
Taussig and W. N. Williams. 

The Berlin Iron Bridge Company, of East Berlin, 
Conn., have received the contract for the new roll- 
ing mill building from the New Haven Rolling Mill 
Company, at New Haven, Conn. 


A. H. Chadbourn, East Waterboro, Me., whose 
saw-mill was burned a few months ago, is making 
good progress with his new milland hopes to have 
it in operation by the middle of May. 
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The James E. Thomas Company, of Newark, 
Ohio, has been incorporated with a capital stoci 
of $30,000. The new concern proposes to erect a 
foundry, boiler shop and blacksmith shop. 

The Brooks Arms Company have decided to 
cate their gun factory in Deering, Me. A site has 
been secured onthe Goodrich estate near the Mai 
Central Railroad, and ground will be broken in a 
few days. 


Parsonsfield, Me., having voted to exempt from 
taxation an industry at Kezar Falls for ten years 
it is expected a woolen mill will be built on Allen 
Garner's mill site, a quarter of a mile below tiie 
present mill. 

Morrill & Currier’s new coat factory at Water 
ville, Me., will have sixteen sewing machines, four 
pressing machines and one basting machine in i's 
equipment, employing 35 to 40 hands. It is ab 
ready to start up. 


The Rand Drill Company, New York, issue a 
very complete catalogue of air compressors, drills, 
etc., made at the works. The catalogue is finely 
gotten up, and is, we believe, intended for limited 
distribution only. 

The Muncie Electrical Works, Muncie, Ind., is 
new concern engaging in the manufacture 
electrical specialties, having purchased an entire 
outfit of toolsfrom the Lodge & Davis Machine 
Tool Company, of Cincinnati, Ohio. 


Sayles & Jenks may erect a large woolen-mill at 
Warren, Mass. The capacity of the new factory to 
be about 35 sets of machinery, or about three times 
toat of the former mill. The building will be 
about 300x50 feet, and be of brick. 


Frank R. Conant, Auburn, Me., whose box fac 
tory was burned last winter, has now in process of 
construction a larger factory than the old one, to 
be erected on the same spot. The structure is be 
ing framed and will be erected as soon as the sea- 
son will permit. 

William Tod & Co., of Youngstown, O., are erect- 
ing four engines for the Pennsylvania Steel Com 
pany, two fora tin plate plant at Niles, O., and are 
also erecting other heavy machinery on contracts 
Their order book is well filled, which means steady 
work for a long time. 

Boston capitalists have purchased an interest in 
Mount Misery, a long range of mountainous ridges 
in Jonesboro, Me., and it is reported will conduct 
a large granite operation there the coming season 
There is an inexhaustible supply of granite, of good 
quality and excellent rift. 

The Wells Machine Works, Fostoria, Ohio, manu 
facturers of pipe threading machines, have consoli 
dated with the Merrell Mfg. Co., of Toledo, Ohio 
The Merrell Company are putting in new machinery 
have doubled their force, and are working day and 
night to fill orders. Mr. Wells has personal super 
vision of their manufacturing department. 

A certificate of the incorporation of the Union 
Paper-box Manufacturing Company was filed re- 
cently at the New Jersey County Clerk’s office. 
The incorporators are Samuel J. Smith, James W. 
Mercer and John F, Royle, and the capital stock is 
$2,400, of which $1,200 has been paidin. The busi- 
ness will be carried on in Passaic City, N. J. 

There is water-works agitation at Norwood, 
O.; Canton, 0.; New Orleans, La ; Danbury, Conn.; 
Silver Cliff, Colo.; Santa Rosa, Cal.; Fort Valley, 
Ga.; Laredo, Tex.; Fort Edward, N. Y.; Malvern, 
Pa.; Chandler, Okla,; Lander, Wyo.; Winside, 
Neb.; Astoria, Ore.; Washington, D. C.; Dela- 
ware, Wis.; Seattle, Wash ; Elkins, W. Va.; Fred 
erick, Md.; Logan, Utah; Lagrange, Ind. 


Fryeburg, Me., has unanimously voted to loan its 
credit for $12,000 in aiding the Fryeburg Manufact- 
uring Company to establish a plant for a chair fac- 
tory to be located in the village. A butter factory 
is also being strongly talked up, and it seems like- 
ly that the farmers will take hold of this business 
and establish a convenient center to market the 
great amount of cream made in and around Frye- 
burg. 

The New England Sulphite Digester Company 
have purchased the carbonized cement plant of 
John Littlefield & Co., of Bangor, Me., and will 
carry on the business of making digester linings 
there. T. W. Baldwin will retain his position as 
superintendent of the factory. The linings made 
for the digesters of the Orono Pulp and Paper Com- 
pany during the winter are now being placed in 
position, 


The Builders’ Iron Foundry, of Providence, R. |.. 
has shipped to Chicago a 36-inch Venturi meter 
manufactured under the patents of Clemens 
Herschel, C. E, New York City. This meter w 
be placed in the extreme southeast corner of t 
grounds and will measure the entire water supp!) 
of the Columbian Exposition (about 24,000,000 
gallons a day). The recording apparatus will 
exhibited in the adjacent building of the Sewac« 
Cleansing Works. 


The Fowler Car Company, of Brooklyn, N. Y.. 
has purchased two large tracts of land on Third 
street, Elizabeth, on which to erect its works, and 
plans have been drawn for thirteen brick bui 
ings. The plant will be located on both sides of 
Third street, the main works to be onthe west side 
of the street. It is expected that the works wil! 
be ready for operation by Thanksgiving Day, «s 
the company is anxious to take possession before 
the Ist of January next, They will give employ- 
ment to about 800 men. 


The Eagle Pattern and Model Company, Messrs 
Huther & Finot, of St. Louis, Mo., are very busily 
engaged on patent wagon hubs, draw bars and 
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hand trucks, or “railroad bicycles,” as they are | railroad bridge in Auburn, and will proceed at once 
dubbed in the pattern shops. These latter are in- | tO fit it up for their business. This building is 40x 
tended for very high speed, and are decidedly | 6 feet, two stories high, and has four floors. 
novel in construction. This company are now | Messrs. Lucas & Brown, who recently began the 
about to enlarge their capacity; they have secured | aking of motors in Auburn, which has led to the 
two rooms fronting the shop now occupied, and | formation of the above company, have been 
will increase their working force and put in new | Tushed with orders from the outset The outlook 
tools to keep up with the expansion of their busi- | 8 encouraging for a large and lucrative business. 
ness. This plant willadd another industry to Auburn's 
J. A. Fay & Co., Cincinnati, Ohio, have issued growing list. 
what is probably the most comprehensive catalogue The Boston Toothpick Manufacturing Company, 
of wood-working machinery yet published. It con- | after looking about some time for a suitable site 
sists of 337 large pages finely bound in an embossed | for their factory, have decided to locate in Deer- 
cover. The paper is of excellent quality, the engrav- | ing, Me., having purchased the old tannery lot at 
ings first-class, and the printing artistic. The great | Morrills Corner. They will build at once, and hope 
variety of wood-working machines illustrated and | to have the factory ready for business in about two 
described in this catalogue will make it especially | months. They have leased the Chase & Son plant 
valuable as a work of reference. It is fully indexed, | with which to prepare their machinery, and their 
enabling the user to turn to cut of any machine | castings are being made by the Portland Foundry 
illustrated without delay. It also contains a tele-| and Machine Works. It is uncerstocd that the 
graph code. company have purchased a large tract of woods a 
The shops of the Central N. Y. & Western R. R., few miles up on the Maine Central line which will 
at Angelica, N. Y., are to be enlarged. Some furnish sufficient wood for a number of years. 
$20,000 worth of new machinery, including a 60 When the factory is ready for work it means the 
horse-power boiler and engine are to be put in, employment of about sixty hands. 
and they will be able to do all the heavy work on 
locomotives. M.S. Blair is the new superintend- 
ent, and he will spare no expense to make these 
shops Al, in every respect. The C. N. Y. & W. 
is going to extend its road into the coal and 
lumber region of Pennsylvania. It is expected 
that cheap coal and lumber, healthy climate, good 
educational facilities, etc., will induce manufac- 
turers to locate there. 


The Saco and Biddeford (Me.) Creamery Associa- 
tion have opened their stock book, and are now 
receiving subscriptions. The capital stock is 
$9,500, and quite an amount has already been 
pledged. The directors of the association expect 
that the creamery building will be ready for oceu- 
pancy soon after May Ist. Both milk and cream 
will be bought, and separators will be used which 
willtake care of all that can be furnished from 

A. J. Corcoran, 76 John street, New York, manu- | that vicinity. Arrangements have also been made 
facturer of wind-mills, pumps, water tanks and|to run a milk train down from North Berwick, 
water supply materials, has received an order from | gathering milk at Wells and Kennebunk. The 
London for a complete outfit of his machinery for | creamery will be fitted with the most modern and 
building tanks. The London company has adopted | improved machinery, and a maniger who has had 
Mr. Corcoran’s system of water supply for subur- | years of practical experience in the business, and 
ban residences, and several of his mills have | has the reputation of being a hustler, has been en 
alrealy been shipped with good prospects of | gaged. 
further business. Mr. Corcoran's system and ma 
chinery was adopted after the manager of the | — 








London company had made an extended investiga- Machinists’ Supplies and Iron. 
tion in various parts of this country. Mr. Corco- anette 
ran’s factory is in Jersey City. New York, April 8, 1893. 


Iron—American Pig—We quote Standard North- 
The Auburn (Me.) Electric Motor Company has |} ern brands, No 1 Foundry, $14.50 to $15.25; No. 2, 


meee : a om al tater eel $13.50 to $14.25; Gray Forge, $12.75 to $13.50. —_—. 
just been incorporated under the ge agp law with ern brands of good quality are obtainable at $14.2 
a capital of $50,000. The company have bought | to 14.75 for No.1 Foundry; $13.25 to $14 for No. 


the Litchfield carriage factory building near the | 2; and $12.25 to $13 for Gray Forge. 


‘Bradley Hammers. 


If you plate, draw, square, taper, ome e, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER w mill soon pay for itself, by what it will save over any 
other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracvusg, N. Y. 
plplylipiyivipizipipiylpiy iyi yl yy 


Er ie ee U i CHAS. A. STRELINGER & 66., 
OEE. teh Tools, Supplies and Machinery, 


DETROIT, MICH. 


AND CANADIAN 
. U. Patent Rights 


OF THE 


WATERSPOUT 
PULSATING STEAM PUMP 


FOR SALE. 


Is successfully working in 
England. Great improvement 
over others. 


CHEAP and PROFITABLE. 
Address, 


HY. MANN, 


363 Canal Street, NEW YORK. 

























coeieatlth Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
lete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
respondence solicited. 

Send for Circular of our SENSITIVE ENEE DRILL. 


BRADY WF'G. 60. eee 
a 


au 
is J corrinaeiceton svRAcUsE.N.Y 3 


Eli Ly iene mead 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 

















ON NLY A Practical Little Beek. 


TO MAKEA th. p. — Metallic Fillet 


Cc EF N TS: F eatwea a Pie ards we oa Y, > I Vg ~ Yor Pattern Makers. 8 Sizes. 
be] ress, é 4 
py . 13 Park Row, N. Y. H. WHITE, 44 N. 4thSt. Phila, Pa, 








THE MASON LEVER VALVE 


Is made essentially the same as 
the ‘‘ Mason Balanced Valve,” 
with the substitution of yoke 
and lever with weight attached 
for the bonnet and knuckle joint of the balanced valve. The 
lever valve will be found useful! in controlling the supply of 
water in tanks by attac hing toa ball float. It can also be used 
to control steam pumps in tank service, by placing the valve 
in the steam supply pipe to the pump and connec ting the lever 
with a ball float placed in the tank. There is no lost motion 
in any of the joints, a fact which those desirous of close 
regulation will appreciate. These valves can be fur 

nished either as piston or seated valves. The latter style 
is steam tight. 


MASON RECULATOR CoO., 


BOSTON, MASS., U.S. A. 











Antimony—The market is steady. We quote L. Young man, 21, technical graduate, with some 
X., 1044c. to 10%ec.; Cookson’s, 104c. to 1034c.;| shop exp., desires position with engineering or 
Hallett’ 8, 10.10e. to 10.20¢., and U.S. French Star, | contracting firm. Box 90, AMERICAN MACHINIST. 
101gc. 

Copper--The market is dull Lake Copper for 
prompt and future delivery is quoted at 1lke. 


Wanted—A mechanical engineer, a graduate who 
has had some shop exp.; also 2 mechanical drafts- 


Casting Copper is held at 10.60c. to 10.80¢ Ons ,oePe ah oO. Ce al em ane pp we — 
S0c. > : — 
Lead—The market is firm; some business is re- : heel i Age gatecrsiamgaiey dairies! 
ported at 4.10c., and that price will still buy. Foreman Wanted— Who can rub men the right 
Lard Oil—Prime City is quoted at 84¢. to 85e. way to increase production and do good work. 


Spelter—There is no change inthe market, 4.30c, | Qne_ familiar with bigh grade engines desired. 
is still quoted for New York delivery. Sellers| 1. G., P.O Box 1001, N. Y. 
entertain firm views, but there is a lack of demand Foreman iniron foundry, one familiar with all 
Tin—The prices are declining; spot and April] kinds of light and heavy machinery in green dry 
deliveries can be bought at 20.50c. A sale of 25]sand and loam: best of references from last em- 
tons May delivery is reported at 20.60c. net cash. ployer. Address C., AMERICAN MACHINIST. 
Mech. engineer wants situation as supt., assistant 
supt., or chief draftsman. 15 years’ practical ex- 


se WAN TED s perience on machine tools, eng and electric ma- 
71 “4 chinery; best refs. Theory & Practice, Am. Macn. 
** Situation and Help’ Advertisements only inserted |_,Wanted at once—A machinist, good scraper and 
under this head. Rate 80 cents a line for each inser- | Vise hand. Steady place for the right man. Ad- 
tion. About seven words make a line. “Copy should be | A¥ess or apply Faneuil Watch Tool Co., Boston, 
sent to reach us not later than Saturday morning for | Mass., B. & A. R. R. Faneuil station. 

the ensuing week's issue. Answers addressed to our Foreman patternmaker, age 32, 10 years’ experi- 
care will be forwarded. ence on machine tool, gearing and special ma- 
. chinery, and some exp. in drafting, desires situa- 

tion, best of refs. Box 80, AMERICAN MACHINIST. 








Wanted—Salesmen on commission, to push a 


special line of mach’y. ‘* Kirk,” care of Am Macn. Foreman —_ sires rh hange July 1. Experience 
3 a vers machine tools. pumping machinery, Corliss 
Vanted—Mac Ty 8; § <. Gar =e > 

mi. pene eee steady work. Gard-| and high-speed engines, general jobbing and mill 


t work, age 33. Box S84, AMERICAN MACHINIST. 
Wanted—A pos, as tool & die maker, 10 yrs’. exp., A practical man in mach. shop and foundry, can 

strictly sober and reliable. Box 83, Am. Macu. mix iron on analysis, wants position as supt.: can 
Wanted—A position as foreman or pattern maker, | give best of refs. , W ill guarantee to save salary 

20 yrs. exp., builders’ hardware. E. B., Am. Macu. | on the mixture of iron alone. Box 79, Am. MACH. 


Draftsman—Machinist with 2 years’ drawing Tool maker, steady, 34, used to the making of 
office exp., desires position. Box 85, Am. Macu. cutters, shell reamers, dies, taps, ete., and harden- 

Wanted—Position by young draftsman with some | ing of same, fairly well posted in latest improve- 
exp. as ass’t; country pref’d. Box 88, Am. Macu. | ments ae hine tools, prices, ete., position 

Draftsman —7 yrs. shop & drawing wants position. wanted. Address Box 81, AMERICAN MAcHINIST. 
Mach. tools, cranes, marine engs. Mac, AM. MACH. Mechanical engineer, specialty steam machinery, 


exp’d in shop, drafting room and testing of all 
kinds, wotld like position with consulting eng. or 
would take desirable position as foreman or drafts- 


A competent mech. eng. and supt. of large ex- 
perience in shop matters would like a po-ition 
May 1. Address Brown, AMERICAN MACHINIST. man. Address K,, AMERICAN MACHINIST. 

Wanted—An exp’d mech. draftsman for tempo-| — praftsman—Young man. 7 yrs. exp. asa mach., has 
rary work. State age, exp. and salary wanted. | good } 1 ed 
The P.H. & F. Mf Hoots Co, Connersville. Ind ood technical education, quick at drawing and 

ape) ta Pe NOS Be i ote eed Ae calculating, with moderate drawing office experi- 
Wanted—Pattern makers on heavy machinery ence, desires position as assistant or on details. 
work. None but Ist class workmen of good habits | Box 86, AMERICAN MACHINIST. 
need apply. Farrel F'd’y & Mach. Co., Ansonia, Ct Position wanted, with a progressive concern, by 

Wanted—Foreman for machine shop; fifty hands; | an educated mec h. who has I: irge experience in 
engine acca al and general iron work. Address, | de signing and building machine tools, engines and 
with references. Box 66, AM. MACHINIST. general machinery. Position as designer or super- 


- , intendent preferrec x 89, Am. MACHINIS 
Ww anted—Situi ition by mech. draftsman, six I 1. Box Am. MACHINIST. 


years’ experience on machine tools and special ma Wanted A foreman mach. for about 75 men, 
chinery. Good ref. Box 87, AM. MACHINIST. exp'd on steam eng. and pump work, must get 


out work systematically and expeditiously; handle 
Wanted — One pee pattern maker and a few] men and tools to best advantage. State full exp. & 
good molders; only competent men need apply. | wages expt’d. Foreman Machinist, Am. MACH. 
Miller Steam Pump Co., Dixon, Iil. a 
Wanted— Member A. S. M. E. ,» superintendent of 
An expert mechanic and inventor would like a] large works, desires similar position in Philadel- 
position with a progressive company. Can furnish | phia about June Ist. 18 years exp. covering ma- 
several small articles to manufacture, covered by | chine tools, general machine and iron work, & elec- 
recent patents. Jones, AMERICAN MACHINIST. tric railroad & lighting mach’y. Box 59, Am. Macu. 








Meet all requirements more 


A } K N FY fully and satisfactorily than 
any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING, 
A Mi Mi r RS WRITE FOR CATALOGUE TO 
THE HACKNEY HAMMER 60. 


20 Johnson St., CLEVELAND, 0. 


DYNAMOM ETERS 
MEASUREMENT OF POWER. 


By J. J. FLATHER. 


12mo. cloth, illustrated, 221 pages, $2.00. 


JOHN WILEY & SONS, 
NEW YORK. 








Ready-made Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 Cents. 
Geo. B. Grant, 
Lexington, Mass., 
And 125 So. 11th St., 
Philadelphia, Pa. 


Send for Particulars. 












THE BEST WORKMEN 
ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CO., 


105 FULTON STREET 


soa" THE STATES MACHINE C0 


HARTFORD, CONN. 


BORING «xo TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


H.W. JOHNS’ ASBESTOS 


SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 
ASBESTOS BOILER CovEBriwcs. 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 
Jersey City, Gricaco, PHitaoetenta, Boston, Artanta, Lonoon. 
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* WANTED * 


“ Situation and Help” Advertisements only inserted 
wnder tite head, Rate 80 cents a line for each inser- 
tion, About seven words make aidine. Copy should be 
sent to reach us not tater than Saturday morning for 
the ensuing week's issue, Answers addressed lv our 
care will be forwarded, 


Wanted—Position as draftsman or assistant su 
perintendent in a Corliss engine mfg. establishment 
six years prac’l exp. as pattern maker and erecting 
engineer and worked a number of years in draw 
ing room and is thor. acquainted with the principle 
of compound & single Corliss eng. O.M.,Am. MACH. 


Wanted—A live man with good address, experi 
enced in general steam plant work, to represent an 
old established business in and about New York. 
A good opening for the right man. State age, ex- 
perience and remuneration expected. Mechanical 
Engineering, AMERICAN MACHINIST. 


Wanted—A competent, energetic foreman; must 
bea pusher and a man of good habits, familiar witb 
the best practice on lathe press and milling machine 
work, looking atter about twenty men: also drafts- 
man having experience in designing milling ma- 
cnines and special tools, jigs, ete.; state age, ex 
perience and wages exp’d, R. W., Am. MACHINIST. 





+ MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed lo our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, O 


Kelley Co., Erie, Pa. 


For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 


Best Steel Flue Scrapers. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Helyoke, Mass. 
Wanted—Machinery and specialties to build. 
Pv. G. Fleming's Machine Works, Elizabeth, N. J. 
Boiler, vertical, and engine 12 H. P.. $155. Screw- 
cutting lathe 17’ swing; bargains. 229, Am. Macu. 





THE DEANE 


OF HOLYOKE 


STEAM PUMP 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





A Medart shaft straightener; must bein 
Address Shafts, Am. Macu. 


Wanted 
Al cond’n; state cap’y. 


fine set of standard size drawings 
Address Box 


Wanted—A 
for a modern type of Corliss engine. 
82, AMERICAN MACHINIST. 


Brass and Copper Company. 


Sy 
Se 


For Sale— Condenser beam engine, cylinder 36’’x 
a Dee. ITT. 
7’, air pump condenser, etc., complete, can be seen 4 SBURGH. 
at Front and Pearl Sts., Brooklyn, N. Y., Brooklyn J Cxicaeo 


New Yorn 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING CREAT ENDURANCE OF 


CUTTING EDCES. 





We have for rent a new brick foundry near Chi- 
cago tully equipped for either green or dry sand 
work with Colliau cupola, five-ton steel crane, core 
oven, power elevator, fan, etc.; we will take cast- 
ings to the amount of $5.000 at regular market 
rates. Address Box 78, AMERICAN MACHINIST. 


For Sale—A complete set of patterns & mounted 
drawings for a 16’ swing engine lathe, of 1st-class 
mcdern design, also lot of jigs and special tools 
for building same; photos on application. Also on 
hand 24/'x24’’x8’ friction drive, Putnam planer. 
15’x8 engine lathe with grinding attachments. 





THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable Lightnin 
correct length and weight to suit size of die. 
of dies may be in use out of same set at same time. SEND 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


The dies are our 
Each Stock js of 
Several sizes 


Dies. 
Made by 


CREENFIELD, MASS., U. S. A. 





etc., 32’ Whiton gear cutter. Address Modern, 
AMERICAN MACHINIST. 





DESIRABLE SECOND-HAND MACHINERY. 


SCREW-CUTTING LATHES, 


16 in.x6 ft. New Haven, Rise and Fall Rest; Al order. 

17 in. x6 ft. Fitchburg, Compound Rest; Good as new. 

17 in.x8 ft. Blaisdell, Rise and Fall Rest; Good as new, 

in.x9 ft. Perkins, Plain Rest; Al order. 

, raised to 29 in.x10 ft. Perkins, Plain Rest; 
PLANERS AND SHAPERS. 

24 in.x24 in.x6 ft. Pease Planer; Al order. 

30 in.x30 in.x8 ft. Hewes & Phillips very fine tool; Good as new, 

28 in.x28 in.x7 ft. New Haven; Good order, 

37 in.x40 in.x9 ft. Enterprise Machine Co.; Good order. 

41 in. x36 in.x10 ft. New Haven; Al order. 

36 inx36 in.x9 ft. Whitcomb; Al order. 

24in. Hendey Friction Shaper ; Good as new. 

16 in. Prentice Friction Shaper; Good as new. 

10 in. Boynton & P, Crank Shaper ; Good as new. 


MISCELLANEOUS, 


No, 2 Double Head National Bolt Cutter; Al order. 

No. 3 Pratt & W. Screw Machine, Plane; Al order. 

No.3 Windsor Screw Machine automatic chuck, wire feed, com- 
plete; Good as new 

No, 4 Garvin Geared Milling Machine; Al order, 

No. 1% Garvin Milling Machine; Good as new. 

Two No. 21 Bliss Power Presses ; Good as new. 

One No. 18 Bliss Power Pres 

One No. 19 Bliss Power Pres 

One No. 3 Stiles Power Press; 4 

One 3-Spindle Slate Drill Press; Al order. 





Al order. 








Write for a complete list of 500 New and Second- 
hand Tools ready for delivery. 


THE GARVIN MACHINE COMPANY, 


Laight and Canal Sts., New York City, N. Y. 


SECOND-HAND AND NEW MACHINERY 


Planers. 54in.x24 ft.2 Heads. | Planers. 26 in.x7 ft. 
= 42 in.x16 ft. = 25 in.x5 ft. 





i 36 in x12 ft. = 24 in. x5X6 ft. 
yi 31 in.x8 ft. “ 22 in.xh tt 
be 30 in.x7 ft. - 20 in. x4 ft. 


80 in.x18 ft. Engine Lathe Geared Face Plate. 

60 in. x45 ft. Double Engine Lathe 

52 in. x35 ft. Engine Lathe Horizontal Boring Machine, one end. 

30in.x28 ft. Pond Machine Tool Co. Shafting Lathe. 

36 in.x16 ft. Engine Lathe 

33 in.x27 ft. ” id 

32in.x12, 14, 16, 18 ft. Bed. New Engine Lathe. 

28 in.x22 ft. Engine Lathe. cheap 
d N 


25in.x12, 16, 20and 24 ft. Bed. New do do 
21in.xl0, 12 ft. Bed. ac do do 
20in.x 5,6 & 8 ft. do 2d Hand do do 
18 in.x 6,7 & 8 ft. do New& do do do 
17in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
15 in.x 6 & 8 ft. do do do do do 


14 in.x 6 ft do do do do Ao 

Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in. 

15, 16, 18, 26 in. Crank Shapers. | Wheel Quartering Mach., 
20, 24, 26 & 30 in. Geared Shapers, Double. 
20, 22, 24, 28, 30 & 36 in Drills. No. O Turret Lathe, 
Bolt Cutters. Am. Tool and Mach. Co., 
8 and 13 in. Stroke Slotters. 24 in, Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 

2 Spindle Drills. Garvin. No. 75 Bliss Press Geared. 
©’Brien’s Boiler Head Flanging Mach.; Gear Molding Mach, 
1100 and 3000 lb. Bement Steam Hammer. 

100 lb. Steam Hammer. 

40 H. P. Vert. Engine. N. Y.8.8. P. Co, 
llin.xt8in, Hor. Engine. Al Order 

14 in.x36 in..16 in x42 in. Corliss and 16 in.x48 in. Brown Eng. 
300 H. P. Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 





SEND FOR 
MARCH LIsT, 








SECTION-LINED PAPER. 


We are manufacturers of 
Section-Lined Paper, same as 
used by Brown & Sharpe Mfg. 
Co. Sample sent onapplication. 


THE J. 6. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST , PROVIDENCE, R. I. 


REMOVAL 


MAY ist to 


14 DEY STREET. 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. TONES & CO., 


BOSTON: 


{1 & 13 Oliver St. 


NEW YORK: 143 Liberty St. 





We will close out at low prices previous to time 
of our removal the following 


SECOND-HAND MACHINE TOOLS. 


Engine Lathe, 43 in. swg., 10 ft. bed—Screw Feed, Cpd. 
Rest, and 43 in. Face plate. Price, $200. 
Engine Lathe. 24 in. swg., 5% ft between centers—Hollow 
Spindle, 1% in. hole and complete with Chuck, Al order 
Engine Lathe, 22in swg., 10 ft. bed, Cpd, Rest and Cross Feed. 
Engine Lathe, 20 in. swg, 18 ft. complete with Rod 
ani Screw feeds and 19 in. Chuck (Lathe & Morse). Good order. 
Engine Lathe, 18 in. x & ft. complete—Hol. Spin., Cross Feed. 
. 17in. x 9 ft., ‘ (Lathe & Morse) ’ $100 
‘ = 16 in. x 7 ft., ad (old style). “ $50 
a4 16 in. x &ft., with Chuck, ** modern.” Al 
Chucking Lathe, 22 in. x 7% ft. with Rest and Bars. Price, $60 
Planer, 22 in. x 4 ft., complete, (Wood & Light). Good 
” 24in x 5% ft., ‘* with Chuck (New Haven). ye 





30 in x8 ft. yes latest pat., ex. heavy. Good as new 
Shaper, 6 in.stroke, 22 in. feed, complete. Good. Price, $80 
‘ Sin. * ‘*Crank Motion " complete. Good order 

“ “ “ 


ista,. * extra heavy. 
in. * trav. head with 60 in. feed, complete, 
with two tables and circular feed, ex. heavy. Good order 
20 in. stroke, crank motion, extra heavy. Al order 
Drill. 13in wheel feed, (Putnam), Price, $35 
o Pin. * ee © $55 
32 in. back geared, auto. feed, and complete with 

reverse for tapping, extra heavy. Good as new 
Gang Drills, 3 spindle, (Garvins). Good order, Price $70 
Slotting Machine, & in, stroke, modern style, complete. Good 
Key-seating Machine, for pulleys and wheels, all sizes, new pattern. 
Brown & Sharpe No. 5 Screw Machine, 1% hole, with auto. 

Chuck and Chasing-bar,. Good order 
Brown & Sharpe Turret Chucking Machine, Al order 
Bolt Cutter, 1% in. revo. die head. Price. $50 
Bolt Cutter, for accurate thread cutting, 1 in., with dies and taps. 
Eberhardt Too! Grinder, wheel 14 in., and pump. > rice, $60 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P, BULLARD’S 


N Y. Mach’y Warerooms, | 









ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 


FOR 
TOOLS, 
DRILLS, 

DIES, &. 











STARRETT’S 


FINE 


eut 


angle. 








SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG 


AND OTHER 


SEND FOR 


CATALOCUE E. 


ws 
w 
® 





ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
‘ MASS. 





THE LEADER HACK SAW MACHINE 


Perfect 
Alignment 
Of Blade. 


Will 
STEEL at an 


Frame rises 


on return 
stroke, 


say- 
ing wear on 
blades. 


LIST. 


THE FRASSE COMPANY, 
90-94 Park Row, New York City, Near Brooklyn Bridge 




















ARTHUR'S PATENT, 1891. 


ARTHUR’S “UNIVERSAL” ROPE GRIPS, 


For attachment to hand rope of any kind of hoist. 
Fitted with * Arthur's Swivel’ Journal Boxes 
Illustrated Catalogue on application. 
THE ARTHUR CO., General Machine Works, 
86 JOHN ST., NEW YORK. 





TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 

L. S. STARRETT, 

Atkoi, Mass., U.S. A. 

Chas, Churchill & Co., Ltd., ¢ 
21 Cross St., Finsbury, E. C, 


Lonpon AGENTS: 




















ELECT RICON. 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE. 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 





45 BROADWAY, N.Y. 


PATTERN MAKERS” SHOOT PLANE & JACK BOARD. 





A. J. WILKINSON & C0. 


180 to 188 WASHINGTON ST., 


SEND FOR CIRCULAR. 
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REDUCED PRICES oF LECOUNT’ $ STRAIGHT TAIL DOG. 








DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 









No. INCH. PRICE. No. INOH, PRICE- 





m 4 1 34 .. $0.60 7 id > la 35 
os a. ee 1 -- 1.45 
NICHOLSON. <= & & RO ORE 12.3... 1.60 
a So 4....1%.... .80 13....3%... 1.80 
Sea 5....1% 80 14 ee 
ee eee ee os) 18 ...46 ... 3% 
: Sos 7 te i ae > 
x 3 8 1% 1.10 17 oH 400 
5 N 9 2 ~ 1a 18 ie 9.00 
‘ ras 1Setto2in. 7.80 Full Se Rene OL. tO 
| These G cogs eee for sale by CHAS. CHURCHILL & CO., he W. iF eC OU NT. South Nor Ww alk, Conn. 
L’t’d, 21 Cross St., London, England 








3000 


VARIETIES FILES 
iX. F.) & INCREMENT CUT FILES. 


' BERLIN IRON BRIDGE C0, 


Our New Catalogue of over 300 pages, illustrating 


UTTIN 
UTTIN 
UTTIN 
UTTIN 








\\ 
v 
Vg 
\ : 
\Sy 





G 


| Shots Sd ile sagan i hy inn FAULCONER & NORTON CO, etn, he 








now ready and will be mailed on application. 
Office and Works, EAST BERLIN, CONN. 
SEND FOR CATALOGUE. BURNHAM’S DRILL. 

g 


RCESTER ome SCREW CO. 


HARLES Miu RAY=%% - ; eater ix~cin W. MASON & CO., 
CS B/ENGRAVER on woop\ygg|ivitidl Pulleys, Clutehes and Eleraton, 
$533 ANN ST. ++ NEw YORK- PROVIDENCE, R. 1 


JOHN BECKER MANUFACTURING C0., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 


ie - = a : = ee 0 
TOOLS | aifiag sane @ 



































SEND FOR CIRCULAR. 
THE GEO. BURNHAM CO,, Worcester, Mass, 


1 | ier Automatic} }=MARKING MACHINE, 


aataaburees of Set, Cap & 
Machine Screws, Studs, etc. 































y lid Di For rolling AND came’. 64a. Overhead Beams. 
Oil le trade-marks PRICE OF MACHINE. - - $100.00 
) on flat or round «| timber, Bolts, Track Iron for overhead frame, 11.50 
B © We | lron or Stee! surfaces. Send for Illustrated Circular, giving full —— ‘ 
Used by ein pia 333 E. 56tn Sr. 
tees semis Cutlery BRASS | * SHRIVER & C » NEW YORK. 
ee TAPPING oe - ne 
: wist Drill, 
— = MACHINE. Wrench, and many FOUNDERS SOFT GRAY IRON CASTINGS. . 
WE WILL GUARANTEE THIS MACHINE TO other mfrs. : 
oot ee ee 200 in use. From \% oz. to 1000 Ibs. Small Castingsa 
Lae yew up. 8 a é a Water MN) a Specialty. Light machinery wanted to build. 
BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY atalogue “B"’ free. q 3 > - 
WEBSTER & PERKS TOOL CO. DWIGHT SLATE MACHINE CO., ‘SoNar Com Fi shh \ ONTARIO IRON WORKS, 
Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A HARTFORD, CONN. THE BECKER vRurie AL MLLER, § ]U6 Ure, = mass, CANANDAICUA, N. Y. 





CYLINDER BORING MACHINES 


THE 


LODGE & SHIPLEY § ENGINE LATHES, PULLEY LATHES, 
MACHINE TOOL CO., TURRET LATHES, TAPPING MACHINES, 


ie onens. At BRILLS, ENGINE DETAIL MACHINES, 


325 od DOE. LEZ TrDPLLLEIET ~/\" FZ EPLONT 7 ZN IZZY N27 ee to 


BUFFALO BLOWERS. 











ALUMINUM! 


THE COWLES ELECTRIC SMELTING 
& ALUMINUM COMPANY, 


LOCKPORT, - NEW YORK. 
Offer Pure Aluminum in Ingots, Slabs, 


Sheet, Wire and Castings at lowest market 
rates. 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 





+ 
4. 
ff 
» 
~ 
ee 
EL 


PPL SA OMIA IVE SELF ERAK OVE RELES LEG LAG OAS LIE IGT WIT 
BUFFALO FORGE CoO., BUFFALO, N, Y- 


THE AERATED FUEL COMPANY'S SYSTE 


Gives the best oil fire. Does notincrease insurance. 200 plants in use, for 50 varietiesof work. Forgingand Tempering aspecialty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’ld’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U. 8., SPRINGFLEL D, Mass. 

















HENRY CAREY BAIRD & CoO., 
L. T INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
HES, S10 Walnut 8t., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien- 


tific Books, 88 pages, 8vo and our other Catalogues and Cir 
culars, the’ wh« le cove ering ev wey bra nch of Science applied 
to the Arts, sent free and fre f postage to any one in any 
4 part of the world who will, furnts h his address. 
\T “ a 
~~! 7 
> ~ Rais | 





SAW ['WORTHINCTON 


-: |]/PUMPING ENGINE 


a Cutie 11] 0 WATER WORKS. 


Hot Iron SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 










AND OTHER CRANK SHAPER. 
IRON WORKING TOOLS. th of atrok 


Before ordering send us a memorandum of 
your requirements. 
NOTHING LIKE IT. 


COOKE & COo., ne Fox Mathine Oo, 
' 163 & 165 Washington St., NEW YORK. — Grand Rapids, Mich. 





or St 9), HORIZONTAL OR VERTICAL 


1 R “KING MFC Co. |||,HGHEST OUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
ERIE, t ith & {2th Sts., PHLETS ON APPLICATION. 


JERSEY CITY,N. J 


MACHINERY AND Too.s, ||| HENRY R. WORTHINGTON, 
Heavy Machine Castings. 


Length of stroke 
, changed INSTANTAN- 
EOUSLY while IN 


a ee 





. Get Photos & Prices. 


BOSTON, PHILADELPHIA, CHICAGO. 
ST. LOUIS, DENVER. 
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Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
86 Queen Victoria St., London, Eng. 


Established in 187 


CLEVELAND TWIST DRILL CO. 
GRAHAM TWIST DRILL AND CHUCK cO., DETROIT, MICH., U. S. A. 


LE MANUFACTURERS 


GRAHAM'S GROOVED “SHANK TWIST “DRILLS AND CHUCKS. 











Send for Catalogue. 





Endorsed by Practical Mechanics Everywhere. 


NO KEYS. NO KEY- eer NO SLIPPING. STUART'S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 








Can be attached or removed in a few seconds without 


injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discount and illustrated Price List of 20 sizes, 


R. J, STUAKT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 
This valuable series of 106 articles 








Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 
This valuable series of 98 articles 





ADDRESS: 


American Machinist, 


The HILLES & JONES CO., 





WILMINGTON, 
DELAWARE, 
MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


w= HORIZONTAL FLANGE PUNCHES, 


WYMAN & GORDON, “7s: 




















WORCESTER, 
MASS. 


wy: 
mi lng 














2 PRESSURE BLOWERS, FAN BLOWER oe 
EXHAUST FANS. ’ (} 
“RN ER & CRANK BLOWERS, 
PORTABLE FORGES. 
RE BENDERS & SHRINKERS. 

















faving been concluded, copies of the having been concluded, copies of the 
American Machinist containing 208 BROADWAY American Machinist containing 
them will be sent by mail to any address ’ them wit be sent by mail to any 

in the 


, Canada or Mexico, for — 
or single copies, 5 cts. each, post; 


JL. TAYLOR {tic Stanerncsarcrn 
viendo AND NUT WRENCH. 
=) 


HERMANN BOKER &CO., SOLE ACENTS, 
101 and 103 Duane Street, New York 


in the U.8., Canada or Mexico, for a .65, NEW YORK. 


or single copies, 5 ots. each, postpai 


~ THE 
















UT WRENCH ail 
91 “ail 








Send for Circular. 


Do you work to Standard Sizes ? 


If so, write for circular showing the only Standard Inside 
Micrometer made. 
It measures from 2% to 13 inches by thousandths. 
AF A light, accurate, and convenient to use, and will lasta 
etime, 








U. S. STANDARD 


SHEARING 


PUNCHES 


For all kinds of Riveted Work. 
I. P. RICHARDS, Providence, R. I. 


J. T. SLOCOMB & CO., Providence, R. I. 











Fine custings by new pressu:e procest 
a 28 to hand cut work in Bronze, Brass, 
Aluminum, and German Silver. Machin 


New Illustrated Circular. 








ery Name-Plates 146 cents per sq. inch 











Bolt Nut Machinery 


Complete Outfits for Bolt and Car Shops. 
Bolt Pointers, 
Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 
Washer Machines, Car Link and Pin Machinery. 


The National Machinery Co., Tiffin, 0. — 


5 The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
© GONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CoO., 


85 Water Street, BOSTON, MASS. 

















Also, 
need 





MECHANICA 


DRAWING TAUGHT BY MAIL 


Mecuanics, Mining, Prospecting, Arithmetic, ete. 
know how to read and write. DIPLOMAS Awarded. 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


To begin, students only 
Low Prices. Send for 


FREE Circular to 








al THE VERNON COUNTING REGISTER. 


~ Positive Motion,Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc, 


THE: DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK. 


SOPHO BLAKE & JOHNSON, 
WATERBURY, CONN. 

: = Builders of WIRE FORMING MACHINES 
Send samples of articles required, and mention quantity wanted, that we may 

quote prices tor either machine or the goods, whichever may be desired. 

14 N, CANAL ST,, 
CHICAGO, 
Punches, 

Drop 


BO vey With F. B. Manville’s Patent Sliding Former, 
U3 ES ONE 2° Bicycle and Labor Saving Machinery a Specialty. 
Hammers 






AND CHICAGO. \ 
Manufacturers of MH : 

Drawing Materials, | |) 
Surveying Instru- V ¥ 

| ments, &o. a 
HOW 70 COMPUTR THE HORSE POWER OF A STEAM ENGINE, 


eo the Average Steam Pressure and Horse Power Indi- 
cator, which give it at once for any Cut-off, Price, 82.00, 
Published oe KEUFFEL & ESSER CO., New York, 
(Brane h, Chicago), 

nstruments. 

















Drawing Materials and Surveying 








For making articles from the coil, of either round, half round, flat, or square wire, 
E.W.BLISSCO., 


similar in sbape to those shown in the cut herewith, Also similar articles made to 
1 ADAMS ST., BROOKLYN, N.Y. 


order. 
Western Office, 
Presses, 
















Shears, 
Dies and 





‘syIOM PUL 32yg0 






"vd ‘WIH@’140V lina 
‘9339138 J9qGIIA puv ptz 


Special 
Owing to : 
Our Lmproved Fa- Machinery, 
cilities for Manufacture we ’ 
Offer Our Nos. 10,12,1234, 18,19 & 20 Presses 


AT REDUCED PRICES. 


THE STILES & PARKER PRESSCO. 





THE HENDERSON MACHINE TOOL 60. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicited. 












Machinists’ Fine Tools 


STANDARD TOOL CO., ATHOL. MASS. 
14 in. x G ft. 


ENCINE LATHE. 





Rie LW CATALOGUE 


SEND FOR 





22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, GANG & CO., 
58 & 6O PENN ST., 
CINCINNATI, O., U.S. A. 





PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 


P.H.@F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 








Nonpareil Ratchet Wrench. 


These Wrenches are much more 
easily and reagily adjusted and con- 
trolled than any others, can be made 
reversible instantly without removing 
from their work by throwing over the 
lever in slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
| for screw-driver, bit or reamer shank, 






Wanted Everywhere. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. 8, TOWNSEND, Gen, Agt.» 163 & 165 WASHINGTON ST., 

COOKE & 00., Selling Agts, ' NEW YORK. 

In Writing, Please Mention This Paper 


WwW with wood handle for same, and 
one socket for drill shank and feed 
nut. The jaws on this wrench 
open from ¥; to 1} inches. 

Send for Illustrated Circular and 
Price List. 


The Keystone Manufacturing Co, 
312 TERRACE, BUFFALO, N. Y. 
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COCHRANE | MOFFET PORTABLE DRILL. 







SEPARATOR| osurrass” i feats 
ASA a iam- 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 
AND REMOVING 
WATER, OIL, CREASE 
And Other Impurities from 
Exhaust Steam. 


30 DAYS TRIAL. 


Efficiency Guaranteed. 


REAMER. 


Will work in 
any position. 


Runs with Steam 
—oR— 


Compressed Alr. 








Send fer Cireular and Price List, j a. TmeLaT 

Harrison Safety Boiler W’ks,| q 4.8, ; 

; u , 59 S. Fifth oy 
Germantown Junction, Phila., Pa. Send for Circular ' jodi egg 





THOS. H. DALLETT & 60,, 


York St, & Sedgley Ave., Philadelphia, 
Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, co°cior arias 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS istic “ce 


Complete Power Plants. 


The ONEIDA MFG. CHUCK CO., 


ONEIDA, N. Y., U.S. A. 


MANUFACTURERS OF 


LATHE AND DRILL CHUCKS. 


THE MONARCH CHUCK has the quickest reversing jaws 
ever invented. Single piece of metal in body. Patent V hole in nut 
pulls jaw close to face of chuck when gripping. Most durable and 


convenient chuck in the market. Write for Catalozcue. 
WORCESTER, MASS. 


NOR ! ON Send for Illustrated Catalogue. 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
_ SEND FOR CATALOGUE. 

















i., 



















2343 & 2845 
Callowhill St., 


MARIS AND BEEKLEY, niLADEPHAS Ph 
HIGH SPEED POWER 
















TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 


ALFRED BOX & CO., 


/ 
Front, Poplar and Canal Sts, 
PHILADELPHIA, PA 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
302 Peach St., 

. ERIE, PA, : 

Us Ss Ae : 


Send for Circulars 
and References. 


CUT 


WITH OUR 









The cut represents 
our Stationary and 







Portable Key - Seat- 
NO 3 FLEET W 00D SA W oa a ing Machine, which 
. X fully meets all the 
Fitted for FOOT or STEAM POWER, gs requirements of @ 
> machine shop, They are furnished 
A HANDY TOOL TO HAVE IN YOUR SHOP = with one, two or three Arbors as 
ing : °| & desired, to cut any width of key-seat 
Write for description and price to a up to % 1-2 inches wide. 
= 115-16 inches Arbor works 
= in all bores from 1 15-16 
‘ ‘ eo] ~ fs . inches to 3 inches diameter, 
va —. and cuts seats 12 inches 
long. 

MANUFACTURERS, 2 7-16 inches Arbor works in all bores from 2 7-16 inches to 

WILMINCTON, DELAWARE. 6 inches diameter, and cuts seats 16 inches long. 
. s = 4 7-16 inches Arbor works in all bores from 4 7-16 inches to 

FOR SALE BY 14 inches diameter, and cuts seats 26 inches long 
smi With an attachment for the purpose seats can be cut in holes 

CHAS. CHURCHILL & co., Limited, as small as 1 inch diameter, by ibe passage of the cutter. 
No. 2 ’ is S ‘ins . i ; : If the work is heavy and too large to be placed on machine it 
’ 1 Cross Street, Finsbury, London, England can be detached from stand and used as portable machine, 
















AA aaa naanananaanana™ tt i ee ee ee ee oe ee en 
Dixon’s Silica $ : ; COILS and 
; ——— rs BENDS of 
Graphite é IRON, 
° e 
Paint = > 
F presse o EN é 
; " MLE TEEN "YEAHS perhaps §| @ COPPER PIPE 
saonger, W out repainting. 
Diane for SNOKE Acne, ¢ of ovary 
$ BOILER FRONTS, Ete, rs — if description. 
a Send for circulars ‘on Paints and Painting. * = 7 \ reamed 
er ¢ National Pipe Bending Co. 
$ JOS. DIXON CRUCIBLE C0., Jersey City, N. J. ; 52 River St.,New Haven, Conn. @ 
VVVVVeseesssseseced 











Westelt Chuck fy, mdi ram Engin Fond, Onda LY. LS. 


Manufacturers of all kinds of 


LATHE AND DRILL 


Botu 


Diamete 
Over al 


49-16 in 

6 in 

71-2 in. 
} 1018 in. 
} 1314 in. 
| 16 


~ 


181-2 in 
1 


vit allustrated Gatalogu, 3° 


SCROLL COMBINATION LATHE CHUCKS. 


3 AND 4 Jaw. 


ar | 6Will holdin 
| Side of Jaws. 





5 
| 6 in. 
8 in, 
12 in 
15 in. 
18 in 
211-2in 
26 in 
30 in 
36 in ——— 
43 in WESTCOTT'S PATENT, 





IMPROVED 


STRONG, 


omc, INDEPE 


Heavier than any other Chuck made. Send for 
Catalogue description of all classes of Chucks. 


The E, Horton & Son Co., Windsor Locks, Ct., U.S.A, 


OR, CHAS. CHURCHILL & CO. LTD., 21 CR 


JAWS REVERSIBLE. 
Made in Twenty-two Sizes, from 
4 inch to 42 inch inclusive. 


NDENT “:: 


and CHEAP. 


CHUCK 


OSS ST., FINSBURY, LONDON, ENGLAND. 


60-page 





NOTICE 


We have just added to our line of patent 
in stock three sizes—8 inch, 10 inch an 


Send for new Catalogue 


Face-Plate Jaws an 8 inch. We now carry 


12 inch. 


of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN, 








1884 PAT 
OR SELIG, SONNENTHAL & Co., 85 QUEEN 





LATHE AND DRILL CHUCKS. 
=e i,t | Buyers should note quality first 
lugs Hn and then price. We have made im- 

' provements which greatly increase 


the durability and accuracy of our 
tools. Please investigate ourclaims. 
We carry a large variety in stock, 
' and design chucks and chucking 
Hy tools for special purposes. Have 
Ss you read our late catalogue! 
SECTION INDPT: 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 


VICTORIA ST., LONDON, E. C., ENGLAND. 





CHUCKS 


ALL STYLES. 
NEWREVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


SWEETLANG, --~ 7 








TALOGUE. 





POSITIVE DRIVING DRILL GHUGK. 


For either straight or taper Shank Drills. 


Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com- 
mon Friction Chuck. 
! Write for Illustrated 
<< Price List and Discounts 


to 
THE PRATT CHUCK CO., 
Clayville, N. Y., U. S.A. 


C7TaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO. | ocvaolr, 


Almond Drill Chuet 


fa py Sold at all Machinists 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St 
Brooxg.yy, N. Y. 


GIANT KEY SEATER. 


Rack-Cutting Attachment 
Key-making Machines 
VALLEY MACHINE CoO, 
SAGINAW, MICH 
The Falls Rivet & Machin: 
Co., of Cuyahoga Falls, 0. 
have a Key Seater made by 

















another firm, say the Giant 
is the best Key Seater on the 
market. The Marinette lron 
Works at West Duluth, expe 


rienced with other Key Seat 
ers, say the Giant is superioi 
in every respect. L. ft 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personally 
familiar with the principal 
: = Key Seaters, and that the 
. Giant leads them all. 
LONDON AGENTS: Charles Churchill & Co., Limited, 


























4 Independent, Universal and Com- 
bination LATHE CHUCKS, 
SKINNER CHUCK co., 
NEW BRITAIN, CONN. 
SEND FOR CIRCULAR. 
! 
— es C.W.JORDAN, 
nd LE 
WORCESTER, MASS, 
The NATIONAL. 
UNIVERSAL, 
COMBINATION. 
Jaws (patented) giving 5changes including every possible 
desired position, NEW CATALOGUE, illustrated, sent 
WM. WHITLOCK, MANUFACTURER, 
132d Street and Park Ave., New York City. 
Will weld any size flues 
in superior manner, the 
perfectly 
smooth in- 
out. Welds 
200 loco- 
day. 
Send for circular 
& BERNER, — 
Indianapolis, Ind. 


——Also, DRILL CHUCKS.— 
Jordan Planer Chucke, 
4 Wayne 8t. 
INDEPEN DENT, 
Strongest. Easiest tochange. Best finish, Reversible 
free. Liberal discounts, Prompt shipment. Address 
weld being i 
side and 
motive flues per 
‘inal og of 








21 Cross st., Finsbury, E. C. 


_ 












The W. & 8. Hydraulic 


WATSON & ST 





e 


> = 
ulic Riveter. 






Hydra 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 


204, 206, 208 & 210 E, 43d Street, New York. 





Machinery Works, & 


ILLMAN, PROPRIETORS, 






Beam Punch. 
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FITCHBURG, MASS. 
Machine Tools, 


METAL WORKING 
MACHINERY. 


STEAM ENGINES, Etc. ° 





SPECIAL 


10 ft., 12 ft., 14 ft., 16 ft., 


WHEEL AND ARMATURE 


LATHES. 


PAWLING & HARNISCHFEGER, 


Milwaukee, Wis. 


HURLBUT’S 





/ Patent Cut- 
af / ting-off and 
iy Centering 
aa Machine. 


Sizes, 9’’, 3’’, 4°’, 6'’, 6’ 
MADE BY 
HURLBUT, ROGERS 

MACHINE CO. 
South Sudbury, Mass. 
Send for \-# Bi Chas. (Churchill & Co., Ltd., 
Circular. é Agents, 21 Cross St,, London, 

a England, 














HOLYOKE, MASS. 


Manufacturers of 


POST, 


my rey 
Mlle 


From the 
= smallest to 
—  thelargest, 











A. FA L K EI N A U, 
1 ith Street & Ridge Ave., Philadelphia’ Pa.. 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed, 





UNIVERSAL el MACHINES 


made on the most ap- 
proved plans. Are 
P strictly first class 
\ in workman- 
ship. mate- 
rial and de- 
sign, and are 
warranted as 
such. Forquick 
adjustments, 
rapid _produc- 
- tion of fine work 
and convenience 
of operation 
2 . they are unex- 

satel. Sold on {heir merits. 
Satisfaction guaranteed. Address for full par- 


‘toulars, LANDIS BROS., Mfrs., 
Wayneshere, Pa. 


BOSTONS e-ey <aeew «Wee = 2 WORKS 


35 Hartford St., Boston, Mass. 


Book on G ears, 170 iscteatiie ns, $1.00. Job Gear Cutting 
of all kinds. Spur. Bevel, Spiral, Ratchet, Worm-Kack, 
Elliptic, Inc lex Plate 8, Noiseless Fiberoid G ears,etc V ery 
small or large, Send for Catalo ue. 1100 sizes of G ears. 

















American Gas Furnace Co., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue, Estimates made for any mechanical 
operation requiring high, even and controllable 
temperature. 


No. SO NASSAU ST., 


NEW YORK. 








"|THE INGERSOLL MILLING MACHINE 60. 


ROCKFORD, ILLS. 


in., 24 in., 36 in. Slab Milling Machines. 
zontal Boring Machines. 

36 in.x36 in.x8 ft. Slab Milling Machines. 
Weight, 22,000 lbs. 


a welt of any Size or r Shape. 





PAT. . 





Hori. 9 










545 HAMILTON 100 
if MASEE TL (0, 


N. B.Cor. Water & Market Sts., 
Hamilton, Ohio, U. S. A. 


ttm MODERN 
16", 22’’, 26’’, 32'’ and 36’ 
1 Back Geared and Power Feed 


| nl, ssi = 


a” A SPECIALTY. 
—— — CORRESPONDENCE SOLICITED. 


BUILDERS OF 


UPRIGHT 
RADIAL 


UNIVERSAL 

s RADIAL DRILLS. 
size BORING and TURN- 
~ ING MILLS. 


3 PIKE STREET, CINCINNATI, O. 














Y POSSIBLE SIZE HOLE la 1 INCH TO 7 INGHES WITH 9 OF 






HARDERS AND 


ea, _Expanting Manirels 





es ul 


Pee House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London. E. C., Eng. 






7 W.H. NICHOLSON & CO., 
WILKES-BARR«e, PA. 





Svriornorvorvonnnvvnavnnnnvvnvorvenenernvvrvernrnnnnnyye2 
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rE TOOL _CO-]¢4! 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





BALLS 






Ss _ FOR ALL 
ee A 2, Auti-Friction Parposes, 


from ¥’’ to 1” 
READY FOR IMMEDIATE 
SHIPMENT. 


Grant Anti-Fric- 
tion Ball Co., 
\ FITCHBURG, 

MASS. 


FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, age | r, 
a or Wheel Feed, 


Sibley & Ware, 


= SOUTH BEND, - INDIANA. 















P. BLAISDELL & CO, 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 


hi ACHINE RY 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, 














NEW PATTERN 


24-INCH 
ENGINE LATHE 


MADE BY 


FD RUD & 00, 


WORCESTER, MASS. 


SELLING AGENTS: 
Manning, Maxwell & Moore, 
111 Liberty Street, New York, and 
60 South Canal St., Chicago, III. 


WE MAKE A SPECIALTY OF 


- ENGINE LATHES 


from 12 to 30 inches swing. 





WORCESTER, MASS. 
Manufacturers of 


” Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & CO., Lt'd, 
21 Cross St., Finsbury, London, 


BORING AND 


TURNING 
MILLS, 


» 4,5, & 6 Ft. Swing. 


H. Bickford. 
. Lakeport, N. H. 

















BOYNTON & PLUMMER, 





New Haven sities Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 

Makers of Implements for 

Standard Measurements. 

Over weREPS 


52,900 






Fiat Bar Gauge. 








Crescent Gauge. 


JAS. A. TAYLOR & CO. 








The . Pincinnati mond oo o 


aaa ee 


UNIVERSAL SUTTER 9 i 


6 REAMER GRINDERS.» 


aa CTT aval alat-¥ ian 





ge 





GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATHE) 
a 


Write us for Photo 
and Prices. 











BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


Price, $10. NOGAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 












caL Dritt Presses, 12 2 
z B ulial Drilisy 4 t010 fe, 


swing 
1g. Bo an Maki rs’ Drills Br 
and Ship Bi ilders ’ Drills, Gan 2 Dri i 
rilling t Machinery. “Eng in 


24 in. swing. 


Send f> 








D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 





The No. 4B Machine for Catting and one 
Pipe Lin. to4in., by HAND or POW 


SEND FOR CATALOGUE pode 
21 Atherton St., YONKERS, N. Y. 


2BY 24 FLAT TURRET 








for 992, 


hwy LAMSON MACHINE CO., 


Springfield, Vt., U. S. A. 
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CURTIS & CURTIS, 
Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES, 


66 CARDEN ST., BRIDCEPORT, CONN. 











WE ARE BUILDING SMALL 
COMPOUND YACHT ENGINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OP YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





SEND US A POSTAL NOTE 





DON’T SEND US 


ANY STAMPS) 
ve will send you by matl, prepaid, a sample 

,ATTS Y ‘ = *« 

ONE-INCH “SKELETON” PIPE DIE. 

THER 2% square by % thick, or 2% square by % 

<—which may be returned tous tf not satisfactory 

5 ts a cheapand simple plan to learn all about a 


far too good for you to be ignorant of—that ts, f 
“Se any pipe-threading tools. 


PANCOAST & MAULE, 
Philadelphia, U.S. A 


iF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 


OF 


KEYING 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 





HARTFORD, CONN. 


MULLER LATHES 


1 sf | 
1 







PATENTED. 
“3/ With New and Valuable Features, 


MADE ONLY BY THE 


ADFORD MILL CoO., 


8th and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., L’t’d. 





21 Cross St., Finsbury, London, E. C, Eng. 














BARNES’ 


UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


WEG JOHN BARNES 60, 


/ 1995 Ruby St., Rockford, 111. 


" ENGLISH AGENTS, 





CHAS. CHURCHILL & CO., LTD., 
21 Cross ST., FinssuRY. LONDON, E.C., ENG. 
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WM. SELLERS & C0,, incorporated, = AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
piggey neocon STEAM PUMPS FOR ALL DUTIES. 


MACHINE TOOLS. m9 1H MUFFALO’ STEAM PUMP CO. 


WORKS, BUFFALO, N. Y. 
76 JOHN STREET,N. Y. 
TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 














BRANCH OFFICES {38-87 CLINTON STREET,  OHIOAQO, ILLS, 
pendent Engines. THE MILLER STEAM PUMP co., “oe 
Turn Tables, Testing Machines, Shafting, 


MANUFACTURERS OF 
Pulleys, Hangers, Couplings, Ete, 


= INJECTORS FOR ALL CLASSES OF BOILERS. ie STEAM PUMPS for EVERY PURPOSE. 
en) Tit Ltn Aus Tal — 


NEW DESIGNS AND IMPROVEMENTS. 

ABSOLUTELY First CLAss. : : 

Discounts and Terms on Application. Baxtex 2 
Double, Single. Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 


Multiple, Belt and Steam- 
Driven 


——s Punches and Shears, 


OVER 300 SIZES. 


ALSO 

















1oxGXl2 


Tie — STEAM PUMPS AND PUMPING ENGINES. 
| Ware” BEST MADE ss srivirioxs. 


Manufactured by 


. M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


» 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLivER STREET, BOSTON. 


RU E_ BOILER WASHING AND TESTING APPARATUS 














Power Cushioned Hammer, \ 
- Send for New Catalogue. == 


Fy, The Open Sie 
ea pron Planers. 


a WRITE DIRECTLY TO US FOR 
ccc CATALOGUE AND PRICES. 


FROM 1-4 TO 15,000 LBS, WEIGHT. 
True te petteen, sound, solid, free from blow-holes and of great 
Stronger ¢ ana more durable than iron forgingsin any position o1 
for any service whatever 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. ee 
a ene on ona 9 ( \ASTING S of every description. W. Cc. YOUNG M’ F’ G co WORCESTER, 
end for Circulars and prices to 
CHESTER STEEL CASTINGS CO., STRANGE, BUT TRUE!! . 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. Foot Lathes, Engine athes. 
THE PERKINS DRAW STROKE TRIER, Ta New Paocess Rav Wine Gzaks] swears xno Puncnes. 


An Indispens sable Tod) ASTONISH THE 


cies] MACHINERY WorLo. |HiUIjMt Mal lA@n a inRGH j 











1 Washes out, fills,and applies pressure to a boiler : 

i ; with hot water, withoutinjury to boiler, and doing 

py much more effective work than can be done with ) 

cold water. Capacity, 4,000 gallons per hour, and 

engine ready for service in one hour, Will produce 

and maintain three to five times the steam pressure 
used in operating it. 


~ The DETRICK & HARVEY | 
MACHINE CO., 


haan sh Ma. 





Send for new 1892 Catalogue, containing also useful general information on 
use of Injectors. 


RUE MANF'G CO., 118 N. 9th St., Philadelphia, Pa. 


i FAS OE i. 




















DO YOUR 


TAPPING 


WITH THE 


i Leland Tapping Attachment, 


BUILT BY 


HAMPDEN TOOL CO,, 


Soden, solicited. They Outwear 


nc. any Metal. ENCINEERS & MACHINISTS. 
They require No TRANSMISSION MACHINERY 


STOCKS, NEAVE & CO., 
Lubricant. 





Manchester, England. 








HOLYOKE, MASS. PATENT UNIVERSAL =< 
PRICES REDUCED.|¥ SCREW-CUTTING They are Notsetens | ALT a aT 
DOES NOT BREAK TAPS x B cenrne. oe DRILL GAGE and Clean. SPECIAL. FACILITIES FOR THE 


H conte overt ty any or, teats no] MEU J WYKE&CO E Boston Mass NEW PROCESS RAW HIDE CO., | aR HE Wh tami 

















nae tr = ct Saal as ‘ "that q SEND FOR LIS TS—— PATENTEES AND SOLE MANUFACTURERS, 
Send for Circular. CHAS CHURCHILL& CO.;LTD,AGTS. SYRACUSE, N. Y., U.S.A. BALTIMORE, MD. 


21 CRossST.FinsBury, LONDON ENG, 





TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 


15 incH To 25 INCH. 


Heavy, Powerful and 
Rapid Workers. 


Guaranteed strictly first-class | 
in every way. | 

The 25 inch is adapted | 
to the heaviest class of 
work in Iron and Steel 
Mills, Engine Works, and 


15-INCH PILLAR SHAPER. Machine Shops, etc. 25-INCH PILLAR SHAPER. 
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SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
es HiIGH-PRESSURE BOILERS. 

> Complete Steam Power Plants of Highest attainable EMiciency 
; Address BUCKEYE ENGINE CO., Salem, 0. 
_ Or SALES ACENTS: 


. INCY, H. T. PORTER, No. 10 Telephone Building, New York Cit 
pUemEYE ERGIYE, CO's SAL AG Mposton i Mass. N. W. ROBINSON, 97 Washington St., Chicago, lit. 
ROBINSON & CARY COMPANY, St. Paul, Minn. = A. L. FISH, No. 61 First St., San Francisco, Cal. 
A. M. MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


“OTTO” GAS ENGINE WORKS. GASOLINE ENGINES. 


SCHLEICHER, SCHUMM & CO., Stationary & Portable 


83d & Walnut Streets, 
ALL SIZES. 
Philadelphia. \ Dwarfs in size and 
y Giants in Strength. 
iad only 10 cents a Dry 



































151 Monroe Strest, 
Chicago. 

New York Agency, 18 Vesey St. 

35,000 SOLD. 


MANY NEW IMPROVEMENTS 












A toes eo 
bhi] a Mie; rayete 

; ay ib, y sc arcely” any attention. 
: | >) ALO > =4 EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 





| 
= 
[= 


Mention 


FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
: OR GASOLINE. 








AMES IRON WORKS, 
OSWECO, N. Y. 











Z COMBINED 

“OTTO” GAS ENGINES AND PUMPS. 
) Consume 25 to 75 Per Cent. Less Gas than ANY 
‘ otner Gas Engine doing the same work. 
a 
: 4 





\ THE STANDARD REVOLUTIONS COUNTER 
ean > A. B. PITKIN MACHINERY CO. 


Provipvence, R. I. 

















Send for <<a Circular 
Simplest and Cheapest Gas Engine known. Speed can be changed 
whilerunning. Send for Circular. 
BACKUS Ww. ATE R MOTOR CO. ,Newark,N. J. | Patent Stop Motion. Registers 2.000 


lso Mfrs. VENTILATING FA 





Revolutions 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


| 

| ORIGHEAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 
Makers or “ELEPHANT BRAND PHosrHor-Bronz_e, 


| rN 
CONOVER 


CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 





All GENUINE | 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRACE MARKS. | 











: HANDSOME CATALOCUE FREE. 
3 THE CONOVER MFG. CO., 95 Liberty St., LY. 


A very imports ee ey your engine is one of LUNKENHEIMER’S INDICATOR 
COCKS and CONNECTIONS for attachment to cylinder. The valves are set to a certain 
pressure and serve to relieve the cylinder in case of neces 

sity, thereby preventing same from bursting or cylinder 

head blowing out. The importance of one of these appliances 








is at once apparent. The Indicator Cock simply serves for 
screwing on the indicator for indicating the engine. Sim- 
eg ple, practical, efficient, reliable. 
: Investigate by sending for our catalogue of Valves, Whistles, 
: Lubricators, Oil and Grease Cups, etc., of interest to steam users, 
Mention AMERICAN MACHINIST. 
THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 
THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, Ohio, U.S. A. 


“WESTON 





pp UME, E 
OF IMPROVED 


CORLISS STEAM ENGINES @\ieR A 


IN FULE SS VARIETY 


[emrcere PANTS 
FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 
ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


ENGINES 


» WESTON ENGINE CO., 
4 PAINTED POST, 


AND tel mid 
* JULIANSC HOLL & CO., 126 Libarty St., N. Ye 
GEO. D. Mg tg” 82 Lake do + Chicago. 


COMPLETE POWER PLANTS SMe EE asian 


(Gr GDE NAT COPOE, XMS.“ ConapounSs 


OUR GUARANTEE.WHO DARE MEET IT 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and o duc- 
tion of boiler pressure fiom the greatest to that necessary 
to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pay- 
ment of one dollar Send for Catalogue. 
{l4i Liberty St. New York. NY. 
Branch Offices. 412 Washington Ave. 5St.Louis,/\o. 


TAYLOR ENGINE COMPANY, : 



















TontRacts 
TAKEN FOR 





WAY? “EL ISBORO, 





(Tandem Compound.) 





AUTOMATIC 
HIGH SPEED 


HIGH PRESSURE BOILERS "ese 








MEF art Mra.@ 


RIDGWAY, PA. 


JHME 













SINCLE AND COMPOUND 


AUTOMATIC ENGINES. bod - 


——— 
BRANCH OFFICES: wd © 


165 Washington St., N. Y. | 28 W. Randolph St., Chicag< 
4€ N. 7th St., P hilade Iphia. + 99 ist Ave., Pitts burgh 
7 Haverhi! 1 St., Boston. 179 Race St., Cincinnati. 








Tee CASE AUTOMATIC HIG rH AGINE 


SIMPLICITY, COMPACTNESS. 


Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 214 to 25 H. P. 


7 Manufactured hy THE J.T. CASE ENGINE C0., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 


PIERCE & Tee ENGINEERING CO., Belting. Ag 
ork and Export, 42 Cortlandt Stree 


Gauss NGINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 


COMPOUND. NON-CONDENSING. 
50 H. P. to 2,000 H. P. 


Catalogue Ready. M. C. BULLOCK MFG. CO., 


26 W. Washington St., Chicago. 


ents for New 














LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘** Clipper ’’ Injectors, and other Steam Appliances. 


J. £. LONERGAN & GO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 


nen oeceree 


Protect your Boilers 
aaa’ s Centrifugal and your Lives. 
Steam Separator. 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


> ASHLEY'S ALARM. 


It will prove a good 
* investment. 


> Ashley Enpineering Co, 


136 Liberty Street, 


New Yorn City. 
Agents wacted in every State. 


















KEYSTONE ENGINE a MACHINE WORKS. 


Fifth and Brttonw-ed Streets, Philadelphia. 















FRISBIE FRICTION soo tee, BILGRAM, 
PULLEYS »° CLUTCHES, 


THE D. FRISBIE CO., 







: MACHINERY. 


4 Special facilities for Ac 
\y Work. 


irate 


Bevel Ge are cut (he retically 









203 BROADWAY, NEW YORE, | — 
f P. PRYIBIL, 
* 498-510 W. 41st Street, NEW YORE. 





CATALOGUE, 


Unequaled Wood Working Machinery, / “a 
Piano Action and Special Machinery, ' 


Metal, Horn & Ivory Working Machinery, B.”” 
Pulleys, Shafting, Hangers, Etc., _ 


OF THE MOST PERFECT CONSTRUCTION, 


LARGE STOCK ON HAND 


New Resawing Bandsaw. 


- 28 ApAan Oh Of 
apacity 16,000 to 20,00 


< 
as 
a 





AGENTS WANTED. 











AMERICAN MACHINIST 





1895 


APRIL 


13, 








REDUCTIONS IN PRICES 


Tools have already been made and will 
Some of our competitors, while acknowl- 


of 
be followed by others. 
edging their good quality, have for years persistently told their 
customers they could not afford to buy them on account of their 
high price, and this statement has in many cases prevented 
parties preferring our tools from even making inquiries regarding 
them, thus illustrating an old saying, “A lie well stuck to is as 
good as the truth.” It is our purpose to reduce the prices of all 
our products as fast as is consistent with good quality and cost, 
and we take this opportunity to request intending buyers to write 
us for prices before placing their orders. 


BROWN & SHARPE MFG. CO., PROVIDENCE, R. I. 
and 23 South Canal Street, Chicago, Ill. 


many of our Machine 


British Agents; BUCK & HICKMAN, 280 Whitechapel Road, London, E., England, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


* ghee ‘TOOLS. 
SLOTTING MACHINES. 


In sizes from 6'4-inch stroke to 54-inch stroke. 












Cutter-bar counterbalanced and provided with 
quick return motion. Feeds are longitudinal, 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 


all classes of machine shops. 


Correspondence solicited. 














NEW YORK, CHICAGO, PITTSBURGH, 
136 & 138 LIBERTY ST. PHENIX BLOG, LEWiS BLOCK. 
If you have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as ** Jenkins.’’ when 
they Know they are not genuine. 
" JENKINS BROS.’ VALVES ARE STAMPED with TRADE MARK. 
71 JOHN STREET, Y 
105 MILK STREET, TS ORTON 
JENKINS BROS. ’ * no ° l red T., 2 nit A 
& s" CAGO 











BEMENT, MILES & C0. 


PHIL ADELPHIA, PA. 


-———BUILDERS OF--— 


METAL-WORKING MACHINE TOOLS 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC., ETC 


New York Office, Equitable Building, 


THE ACME | MACHINERY co. 


ACME BOLT x RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 7 

Also SEPARATE HEADS and DIES. 5 


FIRST PREMIUM CINCINNATI CENTENNIAL. = = 


OUR NEW No. 3:2 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 





GEO. PLACK, Agent. 
















. DEC, 5, 1882, 
AT. DEC, 4, 188% 
tT. AUG, 25, 1ssé 
Paid 





25 
OTHER SIZES AND STYLES MADE. 


e==MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


SPECIAL CIRCULAR AND PRICE. 


ph. —"* & WHITNEY CO. 


HARTFORD, CONN., U.S.A. 


Ask trial of Holders with Inserted Cutters, 
in Lathes and Planers for Turning, Cutting Off, 
Threading, Shaping, and Boring Metals. The cut- 
ters are inexpensive and may be sharpened by 
grinding without changing the form. 

Milling Cutters, in variety, carried in stock 
and made to order. 


CIRCULARS AND PRICES FURNISHED UPON APPLICATION. 


Billings Patent Surface Gauge. 


This Surface Gauge ts drop forged, of bar steel, 
and finished in a thorough 














manner, and hardened- 


Send for Illustrated Catalogue and 
Price List of Machinists’ Tools - 


THE BILLINGS & SPENCER CO, 


HARTFORD, CONN., U.S. A. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


™ SCREW MACHINES 


== FIVE )tanoigdieee = 

















IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


TOOLS AND SUPPLIES. 























phs 


ation. 


RAILWAY and 
M AC HINISTS’ 


. Cuts. Photogra 


mn applic 
Lowell, Mass., U.S. A. 





In 
e 


the 


f¥ and Prices furnis 





Manufacturer of ENGINE LATHES 
1 
do 






from 17 to 50 in. s 


The Celebrated 
F. E. REED 
16-inch Swing oD ES 
Engine Lathe. 


(tt 


_ 


CEO. W. FIFIELD, 





111-113 LIBERTY ST., NEW YORE. 
| We carry tho largest line of Tools and Supplies in the City. 





PRICES REDUCED 


Dis Wk Le DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


WYMAN & GORDON. 


= pra Foncines 


SPUR- AND SPIRAL-GEARED 


(““ SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A.GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 
= I> 


OUR ADVERTISEMENT, 


PAGE 18. 


THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 


= i Ce) 
I ae) oes onal ih et 











J. M. ALLEN, PrEsIpDENT. 

WM. B. FRANKLIN, Vice-PREsIDEN?T. 
F. B. ALLEN, SEcoND VICE-PRESIDEN1 
J. B. PIERCE, SECRETARY & TREASURER. 












20 SIZES. 
} From 22’’x22"’ 
to 96x72” any 
|length. 








ey Seadad 











Manufacturer 


gv-M.CARPENTER Sr iiiiiiiiibienaiil 





THE ¢ CARVIN MACHINE CO., LAIGHT AND CANAL S 


NEW YORK. 


TS., 


PAWTUCKET.R.I. 





APS & DIE 





